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The present study analysis the plant-soil relationship in the 
North-Eastern Desert of Egypt Fifty stands were examined 
and the matrix of 15 species x50 stands based on species cover 
data, was classified using Two Way Indicator Species Analysis 
(TWINSPAN) and oidinated using Detrended Correspondence 
Analysis (DCA). Three vegetation types were generated after 
the application of TWINSPAN technique. These groups are 
named after the dominant perennial species as follows: Alhagi 
manroram (Medio), Tanmrix rsloSca (Ehrenb) Ege t 
Zygophyllum cocamtan (L), Halocntmum strobHaeettm (M 
Bieb) as well as, Parhnsoma acnlala (L) The association of 
dominant perennials with certain soil variables, the sand, 
particles moisture content, capacity, porosity calcium caibonate 
content oigaruc caibon, pH, chlondes, sulphates, TSS.. K\ 
Ca and Fe were assessed Some species are dominant in 
the study area namely Allwg mauronun, Cressa cretca (L), 
Zygophylhim cocdnetmty Halocmmtim sfrobilaceum 
Calotropts procera (RBr) and Ochrademts baccattts (Del) 
Most vegetation types occur on deep sandy deposits, with 
coaise and fine sands. Halocmnmm strobilaceiwu Cres&a 
creSca and Ntraria retttsa (L) dominate on saline areas. Some 
ecological conditions supporting the various vegetation types 
are described 

Keywords eastern desert, soil, elements, soil texture, desert plants 

The Eastern Desert consists essentially of back bone of high and rugged 
mountains running parallel to the Red Sea coast (Said 1962 and NBU 1993). 

The geology of the area to the east of Cairo was outlined by Abd El- 
Daiem (1971). Quaternary strata cover the major part of the area and are 
dominant in the Nile Valley and adjacent plains and in the courses of the 
mam wadis. These strata have a maximum thickness of about 240 m and are 
developed into aeolian sands as well as into fluviatile sands and gravels. 

A detailed account of the vegetation types of the Red Sea coastal 
land of Egypt was given by Kassas and Zahian (1962, 1967 and 1971) and 
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Zahran (1962. 1964, 1965 and 1977). These studies show that coastal laid is 
organised ecologically into three principal systems, coastal salt maish, 
coastal desert plain and coastal mountains Ecological conditions: tidal and 
wave ebb and flow movement, sea spray, salt water seepage, character of 
surface sediments and substratum, land relief, local, and mic roc lunate s t etc 
are die main factors that limit die type and extent of the plant cover in each 
system. 

Chamberlin (1975) demonstrates that plant community are better 
mdicators than individual species for habitat conditions The one distinctive 
feature of most plants growing in and environments is that they accumulate 
an increased amount of low molecular weigh water soluble solutes in their 
cells. This process is known as osmotic adjustment (Masairat et al. t 1996). 
The compounds utilized for osmotic adjustment and the pattern by which 
then concentrations change in saline and drought-stressed plants have been 
discussed in a number of reviews (Stewart and Ahmad, 19S3, Wyn Jones 
and Gorham 19S3). Smirnoff and Stewart (1935) conclude that the increase 
m pokne content in some plant species reflects increasing salt or drought 
stress htoreovei, Masairat el ah (1996) showed that caiboh^drate content 
varied significantly among species in the different habitats. Moreover, 
species growing in water stressed habitat have higher caibohydrates than 
those of other habitats. 

The present work aims to develop data on the soil ecological ranges 
of some dominant plant species in the Eastern Desert of Egypt. The 
physiological behaviour of these species in the different habitats is 
demonstrated. The present study dealt with the size frequency distribution of 
five common shrups in the study area. The dominant perennial plant species 
in the Eastern Desert (from Fayed to Al Am EUSokhna) is identified, using 
two techniques of multivariate analysis (TWINSPAN and DCA). The effect 
of soil factors on species diversity and bundance of the identified vegetation 
types are assessed. 
The Study Area 

The study area lies m the North Eastern Desert of Egypt (30*30' N 
long and 32° 15' E latit.. Fig 1) The Meteiological data illustrated in 
table (1) shows: 

1- The mean maximum air temperatures vaiy from 1S.5°C to 36.2°C in 
January and August, respectively The mean minimum air temperatures 
vaiyfiom 7.5°C to 20.9°C, respectively, 

2- The monthly mean values of relative humidity differ from 647% 
(Decembei),to<#.6% (May). 

3- Wind velocity in the study area is generally light. The average wind 
velocity ranges from 9.5 km/hr in April to 6 3 km/h in December. 

4- Evaporation rate ranges between 6.0 mm/day in December and 13.2 
mm/day in June 
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5- Most of the rainfall occurs during November to March Summer is 
virtually diy The mean value was 6.7 nun in February while the lowest 
value was 2.2 mm in March. 



TABLE (l\ Seasonal fluctuation of climatic fa* tors at the Suez 
Province. (Average of 6 years from 1983 to 1988)- Data 
obtained fromMetriologicalDcpartment, Cairo* 
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MATERIALS AND METHODS 



Six locations were selected in the Eastern Desert (from Fayed to Al 
Am El-Sokhna) (Fig. 1), Each location has a reasonable degree of habitat 
and plant cover homogeneity t e dominated by one species were chosen. 
Soil Analysis 

A composite soil sample was collected from each stand as a profile 
of 45 cm depth Soil was air diied and passed through a 2 mm sieve and 
stored in paper bags. Physical and chemical analysis of soil properties were 
determined following Piper (1947), Rietmeire (1951), Johnson and Ulrich 
(1959)andJackson(1962). 
Vegetation Analysis 

Fifty stands (10 x 10 m each) were distributed in the study area 
These stands covered the main physiogiaphic variations of the region. In 
selecting each stand, care was taken to ensure reasonable degree of 
physiographic and physiognomic homogeneity. Stands were located from 
Fayed to Al Ain El-Sokhna during the yean; 1997, 199S and 1999 and mean 
values obtained. 

A count-floristic list was earned out for each stand. Relative 
frequency density and relative cover for perennial species were determined 
by using the quadrats method Misra 1980) The sum of the relative 
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frequency, relative density and relative cover gave Ihe importance value (IV) 
relative oat at 300 as following 

Absolute Frequency (A F.) = Number of quadrats of occurrence 
of a plant species *100/ Total number of quadrats used in a stand. 
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Absolute Density (AD) = Total Number of plant species in 
studied quadrats x 100 / Total Number of quadrats studied x area of 
quadrat. 

Absolute Cover (AC.) = Total area cover of plant species *100 I 
Number of quadrats used x Area of quadrat 

Relative Frequency (R.F-) = Absolute frequency of a species 
*100 / Total absolute frequency of all species 

Relative Density (R.D.) = Absolute density of a species *100 / 
Total absolute density of all species. 

Relative Cover (R.C.) = Absolute coverage of a species * 100 / 
Total absolute coverage of all species. 

Importance value = Relative Frequency + Relative Density + 
Relative Coverage, ie + LV. = R-F. +R.D . +R.C. 

Nomenclature was done accoiding to Tackholm (1974) Similarity 
between different stands was assessed using a Two- Way Indicator Species 
Analysis (TWINS PAN). The Detiended Conespondance Analysis DCA was 
used as an ordination method following the procedure of Hill (1979b). 
Plant Analysis 

The plant material was collected during the yeais of 1997, 199S and 
1999 and was washed under running tap water, followed by distilled water 
Plant shoots were divided into two portions for each year. One portion was 
used for determination the chlorophyll content (Metziner et a/., 1965), 
proline (Bates et al t 1973) and relative water content (Turner, 1981). Water 
content was done using the following equations: 

Water content (%) = (Fresh weight -diy weight/diy weight) x 100 

The other portion was oven dned with circulating air at 70°C and 
then ground The dned powdeied sample was extracted with hot ethyl 
alcohol-distilled water to detenmne the caibohydrates fractions (Naguib, 
1963 and 1964). The degree of succulence was calculated as a fresh 
weight/dry weight ratio following Dehan and Tal (197S) and ash elemental 
composition (Ward and Johnson, 1962) for each year. 

RESULTS 
SmI Analysis 

Soil characteristics exhibit a wide range of variation through 
diffeient localities (Table 2), habitats classified into three groups (A, B and 
C) accoiding to soil character as in table (2) Soil texture revealed that sand 
was die dominant fractions in all localities Soil supporting vegetation group 
(A) has the highest value of porosity (53 + 2%). medium sand content (51.1%), 
water holding capacity (36 + 5%), coarse sand (26 + 3%), calcium caibonate 
(17.3%) and fine particles (16%) but the lowest of sulphates (03%). 
Group (B) has the lowest value of sulphates (0.2%), porosity (4S.7%), 

Egyptian I Desert Res , 52, No 1 (2002) 



6 Abd El-Fattah, R.I. and AM. DahniKh 

medium sand (47.6%), coaise sand (35.1%), water holding capacity (31. 7%) 
and calcium carbonate (15.7%). Water holding capacity (41.1%), porosity 
(25.1%), calcium carbonate (1 7.5%) and K (16.5%) but the lowest value of 
chlorides (0.3%). 



TABLE (2). Mean and standard deviatvmof the soilvariablci recorded 
in different TWINSPAN grot?*- 
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Vegetation Analysis 

Table (3) shows the florishc composition of plant communities in 
some localities in the Eastern Desert from Fayed to El Ain El-Sokhna (Fig 
1). Three vegetation groups (VG) were generated at the division of 
TWINSPAN (Fig.2). The results of application of DCA indicates a 
reasonable segregation among these group along the ordination plane of 
axes (1) and (2) as shown in fig. (3) The dendrogram resulting from the 
group analysis of stand representing the study area, shows three vegetation 
groups (Fig. 3,4,5 and Table 2) Group (A) has one stand dominated by 
Alhagf mattrorum (IV=21265/30D) + Group (B) companses three stands (2.3 
and 4), where stand (2) dominated by Tamarix rsloSca (IV = 175.24%), 
stand (3) dominated by Zygophytlum cocctneimt (IV = 236 + 3S%) and stand 
(4) donunated by Halocnenuon stroUIactnm (IV = 893%). Group (C) has 
one stand donunatedbyPflrtettsoma aculata (P = 100%) 
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TABLE (3). Average importance values (TV) (out of 300) of the perennial species in the fee vegetationnl groups 
resulting from the TWINSPAN technique. Repetition of some species in more titan one vegetational 
group indicates the overlap of species distribution in the Eastern desert (from Fayed to Ain Et 
Sokhna) species axe arranged in every groiqi in deseeding order to the importance vaJueP=presence. 
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Fig. (3). DCCA ordination of the studies stands with TW1NSPAN group* 
superimposed Mid environmental factors. 
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Plant Analysis 

Plant analysis is shown in table (4). Results demonstrate variation in 
the water content ash content and mineral ion content of shoots of the 
dominant species in die different habitats. Water content values range:! from 
10720 to 68771% The highest value of water content (687.71%) was 
lecoided in Calotropis procera, while the lowest value (107.20%) was 
recorded in Cresset cre&ea. The relative water content vaned from 5658 to 
87 .09%. 

The highest succulence value (788) was recorded in Calotropis 
procera, while the lowest succulence (2.07) was in Cressa creOca The total 
ash content was high ut the dominantd species in all localities and ranged 
between 6.50 in HalocnemunstroUlaceumfmA 33% mNtraiarettisa. 

Chlorophyll content was generally low in most species. The pigment 
content vaned from 117 to 0.299 mg/g fresh weight for chlorophyll (a) 
amounted The highest value of chlorophyll (a) was 0.299 mg/g, fresh 
weight was lecoided in Cressa creBca r while the lowest value of 0.117 
mg/g, fresh weight was lecoided in HaJocnemum stroUlacmm The values 
of chlorophyll (b) ranged between 00S1 and D.2S7 mg/g fresh weight The 
highest value of chlorophyll (a) and (b) were recorded in Oehrademts 
baccaUis, while the lowest value found m Halocnenmm strobilacenm. The 
highest value of carotenoids amounted D.04S mg/g, fresh weight was 
recoided in Oehradenus baccahis and the lowest value of 018 mg/g, fresh 
weight was found in ZygophyUum cocdnetim The chlorophyll a/b ratio 
ranged between 1.04 in Oehrademts baccahis and 1.44 in the Halocmum 
shvbilaceum. 

The total soluble sugars langed between 1.53 and S.9S mg/g dry 
weight (Table 4). The highest value of 898 mg/g diy weight soluble sugais 
was found in Cressa creOca, while the lowest value of soluble sugars 1.53 
mg/g diy weight was found in ZygophyUum coccineimx. 

The proline content vaned from 002 and 0.09 mg/g fresh weight 
The highest level of proline content amounted 0.09 mg/g fresh weight was 
recoided in Oehrademts baccatus, while the lowest value of 0Q02mg/g fresh 
weight was recoided in Zygophylhan eoeeineum 

DISCUSSION 

Three vegetation types were generated after the application of two 
way indicator species analysis (TW1NSPAN Hill, 1979a) to the abundance 
of 15 species in 50 stands. The application of de trended correspondence 
analysis (DCAHilL 1979 b) to the same set of data supports die distinction 
between the three vegetation groups Vegetation types are dominated by 
Mhagf mmirorum, Tantartx r&loUeo, Zygophylhtm cocanetim, Halocnemum 
strobilaceum and Parknsoria aculaia 
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TABLE (4). Variations in water content (WCX relative water content (RWC), succulence, chlorophyll content, total 
soluble carbohydrate TSCX proline content and total ash content in leaves collected from tlte Eastern 
Desert + standard error. 











C Ut »pk^3t*itf*fct xuff in* \ wtiffr 


§ 


*4 


tf 




ven 


rvc% 


S 








s 




s 

a 

V 

• 
•-i 














u 
*■ 


CLl*»jtyfl* 


cu.^n c ^^ 


CU»i*)fyll 


> 




s 


1( ■■■iLtv iii'. t | - :. 














■-* 






^/iwt* ctviiii* 


107J 


5TSJ 


2(78 


0.399 


0.171 00(0 


110 


SP5 


01 


19J 




+aj 


4om 


405 


40(03 


n mi +j,ooi 


+0 JO 


40(39 


40 0002 


+0 11$ 


'gyophvtluvr 


183 (0 


7PS' 


*S< 


017' 


Bl + 1 


018 


133 


1JJ 


002 


jo ro 


ttft'frWUfH 


4-ti 


+1 09 


+057 


40(012 


40(01 


+0(02 


+013 


+0(3* 


40(005 


40171 


tatairtittuA 


17918 


71 (3 


3.79 


0117 


051 011 


144 


+ .71 


o :e. 


j; oo 


ifohitdti'vm 


4-31 


+019 


^ " 


4OO01J 


40(03 40(M 


+C.4J 


40(*1 


40 (OK 


*c *: 


*atatfupii p/wfita 


*S7.71 


87 09 


7S8 


019S 


01+4 0131 


lit 


1JI 


0(1 


13 00 




+< _o 


+* .111 


-^ «s 


40 002 


40(01 +0(0* 


+0 20 


+OJ0( 


4O(02 


40 018 


h Am J* «[i» ton' it am 


1*S31 


-si; 


2J8 


J?S 


o :st o:ts 


104 


JSP 


09 


(JO 




+a.+ 


+019 


+0J? 


4OO00J 


40(02 40001 


+0 2' 


+0(99 


■+* oo;o 


40«t 


iWu/urij itfu*<j 


150 39 


'7 J? 


3 JO 


010 


140 0O1 


115 


817 


o ;i$ 


J JO 




+1P 


40112 


0*1 


4^1012 


400002 40002 


40 > 


+0(33 


40(007 


40 0*1 



-a 



> 

o 
o 









O 



o 



o 

s 



Ijj 



14 AV. -'. El-Fattah, R.I ■ and AM . Dahmash 

Plant communities are affected by the fine sediments which may 
retain seeds stem or root fragments and specialized oigans such as tubers or 
turions(KhedrandHegazy; 199S) 

The vegetation of the Eastern Desert is less prominent as a 
component of the plant cover than of other phytogeographical regions of 
Egypt The soil is mainly formed of coarse sand and may develop in certain 
localities of high salinity The underground water is deep The distribution of 
fixe community types within the surveyed area is mainly affected by soil 
attiibutes and the ability of species to adapt themselves against the prevailing 
condrtrons (Shams and Abd El-Fattah, 1989). Kassas and Imam (1957) 
stated that the desert landforms cause concentration of available water in 
favoured areas, where the plants may live They added that this is one aspect 
of micro habitat phenomena 

Several rnvestigators stated that the shortage in sorl moisture was tire 
most effective errvrronmental factor affecting the pattern of plant growth in 
desert habitat (Johns, 19S4, Watkmson, 19S5; Ayyad and Ghabbour, 1986; 
Willams and Hobbs, 19S9 and Abd El-Fattah, 1994) Mcrohabitats 
mfluence the local distribution of plants and floristic composition of the 
community types. Moreover; species of desert plants differ in their 
association amplitude according to microliabitat (Kassas and El-Abyad, 
1962). 

The study of floristic composition of plant communities in the 
different localities may provide an indicator of soil salinity, soil moisture 
content and soil reaction as well as the behavior of the dominant species in 
this habitat (Abd El-Fattah, 1994). 

Under the condrtions of the surveyed area, Alhagf mammon is 
species of the wide ecological amplitude and sociological range The spscies 
is recorded in S0% of community types. Tamanx mlotiea, Zygophylhtm 
coccimnm and Cresset crettca are sub-dominant species recorded in 60% of 
the comminutes types. The other species have presence value of 20%, 

It would appear from this study that species of different localities in 
tire Eastern Desert are subjected to large variation in eclaphc factors, 
especially CaCO.., moisture content and total soluble salts. These factors 
exhibit a wide range of variation between the different localities than other 
soil characteristics Variation in these edaphic factors demonstrates species 
variation indifferent localities in arid zones (El-Ghonemy, 1966 and 1974), 

It has been demonstrated by Rozema et al. (19S3 and 19S5) that the 
decrease rn the maritime influence along the transect of the area lias an 
impact on the vegetation composition and nature of characteristic spscies, 
and this is confirmed by the present study. However, the data also indicate 
that the decrease in salinity, play; a key role in the replacement of one 
species by another along the transect This has also been suggestedbyJoenje 
(1978). 
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The present study demonstrates the highest percentage of medium 
sand in soils of Parkinson a aculata* total soluble salts and organic caibon in 
soils of Halocneimim strobtlaceum, while the lowest percentage of medium 
sand in soils of Halccmnuim strobilacemn, total soluble salts in soils of 
Calohopls procera. Cressa cretica tends to concentrate greater amounts of 
certain metabolic components in shoot This may indicate that the plant is 
subjected to greater environmental stress. Vegetation suiveys (Abd El- 
Rahman and EUKfanayen, 1967) indicate that the species is confined to 
sandy coastal soils which are calcareous, poor in organic caibon, fairly 
alkaline, and with very low values of water soluble salts. Leaf water content, 
chlorophyll and pH were higher 

The total soluble sugars attained the highest values in Crecsa creSca 
followed by Nfraria Tettisa, while the lowest value was attained m species 
of more xenc habitats (Zygophyllun cocanetmO 

Turner and Kia'mer (19SD) and Prtman (1980) reported that water 
deficits in plants brought about by higher soil moisture tension, greatly 
modify their metabolic products. Increased translocation of caibohydrates 
into shoots or decrease in carbohydrates from shoots could also contribute to 
other in sugar accumulation (Munns et aL t 1979) 

Several attempts have been made to use proline accumulation to 
evaluate tolerance or sensitivity of plants to stress (Stewart and Larher, 
19S0; Rozema e: ai » 19S3). Stress compatible solute, proline and 
carbohydrate contents were greater mthe tissues The habitats characterized 
by their high level of total soluble salts and CaCO* Usually tire function of 
increased concentration of compatible osmotic solutes such as amino acids, 
proline and methylated quaternary ammonium compounds and pol^ls is 
assumed to prevent the machvation of enzyme and other essential structures 
by salinity stress (Borowitzka, 1981, Wyn Jones and Storey, 1981), 

It can be concluded that the plant cover used as indicator to habitat 
conditions as: 
a- The community dominated by T niloBca associated with soil of fine 

particles, 
b- The community dominated by P acnlata associated with courser soil 

particles, 
c- The community dominated by Z album associated with soil of high 
medium sand and K content 
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Flora of Egypt appeared promising as raw materials for 
various uses eg industrial, grazing, pharmaceutical etc 
The spscies growmg naturally in the Nile Delta region namely 
Bidens pilosa, Digftaria sangtanahs, EcHnochloa crus-galh, 
Lactnca semola, Lepidtum sativum, Lohum pereywe, Malva 
pamflora, Paspakdtnm gemnattm}, Portnlaca oleracea and 
Saccharum spontanmm had been investigated. The preliminary 
phytochemical screening revealed the presence of 
carbohydrates, sterols, alkalords, flavonoids, saponins, chlorides 
and sulphates in shoot system of all the studied plants 
Kfoisture, ash, water soluble ash, acrd insoluble ash, total 
nitrogen, total proteins, total lipids, crude fibre, glucose, 
sucrose, total soluble sugars and polysaccharides together with 
some elements were estimated The highest values of total 
proteins and lipids were estimated in Saccharum spontaneum, 
while the highest total caibohydrates were measured in Lactuca 
sernola Tire elementary analysis of the studied plants indrcate 
that potassium, sodium, and calcium were the main cations 
Quantitative and qualitative analysis of the protein amino acids 
revealed the presence of seventeen amino acids with high 
values of aspartic acid, glutamic acid and proline These results 
indicate that these selected plants may be used as highly 
potential natural plants. 

Keywords weed flora, c a lbo hydrates, amino acids, fatty acids, elements. 

There are an excessive global demands for food, foiage and agro-industrial 
lawmaterials. The Nile Delta region flourished by many weeds Among the 
common wild flora of Damietta region, the authors chose ten species to 
evaluate their chemical constituents The genera of these plants have 
attracted the attention of workers in many countries. In genus Bidens, 
polyacetylene, flavonoids, methoxylated flavone glucosides and chalcone 
ester glucosides weie reported (Alez, et al 1996, Wang, et al 1997; 
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Brendao et al^ 1998 and De Tonunasis et al, 199S). Forage yield, crude 
protein, minerals, starch, ash, protein and lipds were studied in genus 
IXgtaria (Shy et al t 1995, Santana and Mc Dowell, 1996 and Shatters and 
West, 1996). Takafsuto and Kawashinia (199S); Turrner, et al. (1993) and 
Watanabe (1999) studied polysterals, cystathionine B-layse, antioxidative 
phenolic compounds in genus EcHnoMoa respectively In genus Lactnca, 
nitrate, vitamin C, B-caratene, lutein, reducing sugais, chlorophyll, minerals, 
flavonoids and geimacohde glucoside were investigated by Drews and 
Krumbien (1997), Kisiel (1998) and Kisiel and Braszcz (1998). Lipids, 
carbohydrates, minerals, proteins, fatty acids, alkaloids, fibers, inorganic 
salts, amino acids and sterols were studied in genus frjridtuin, by certain 
authors (El-Shinhnawy and Selnn, 1995; Comas, et al, 1997, Bettach, et al t 
1997;Maier,efa/ + , 199S;Andersson,*f a/ + , 1999), In genus Lohum, Tase,*f 
al. (1996); Marstop (1996) and Saito, et al (1999) studied the proteins, 
amino acids, carbohydrates and B-caratene content, respectively Sulfite 
oxidase enzyme, polysaccharides and sterol were studied by Ganar, et al. 
(1997); Atkhoniova, et al. (1998) and Shantia and Ali (1999) in genus 
Malva. Sakai, et al. (1996); Boehrn and Boelun (1996); Ohsak et al (1997) 
and Gaiti, et al (1999) studied the monoteipene glucosides, betalains, fatty 
acids, clerodane diterpenoid and gums m genus Porttdaca, Lingle (1997) 
studied the sugars in genus Sacchainm From the above screening of 
literature, one can expect the pmne importance of individuals belonging to 
these genera. The present study is a contribution to the previous 
investigation It aims at the quantitative evaluation of the nutiitr/e and 
economic potentialities of the following wild faxa in die Nile Delta: Bid&ns 
pilosa, Ltgitana sangtdnafis, Eclnnochloa crus-galh, Lactuca serriola, 
Lepfdtum sativum, Lokam perenne, Malva parviflora, Paspahdtum 
gewnatmn, Portttlaca oleracea and Saccharum sportanenm- 

MATERIALS AND METHODS 

During the year 1999, several field trips were organized to Danuetta 
Province for collecting the samples of the concerned plants. Dgftaria 
sangtanahs r Lohum perenne mid Paspalidium gemwttmt were collected 
from Danuetta district Btden sptlosa, Lactuca serriola and Lepidlum 
sativum were collected from Kafi-Saad district Malva parcnjlora and 
PorUdara oleracea were obtarned from Faiskor district while Echnochloa 
crus-galt! and Soccharum spontmxeum were obtained from El-Zarka district 
The shoot system of each species was cleaned, air dried in shade and ground 
to fine powder and preserved in a well stopped bottles ready for chemical 
analyses. 

After an drying, moisture contents of each sample were studied 
according to Waid and Johnson (1962) Total ash, water soluble ash and acid 
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insoluble ash were determined according to Egyptian Phannacopoea (1953). 
Total soluble sugars, glucose, sucrose and polysaccharides were determined 
according to Yenun and Willis (1954), Feteris (1965) and Thayumanavan 
and Sadasivan (1934) Crude fiber and total lipids contents were deteirnined 
accordmg to AOAC (1970) Total nrtrogen content was determined 
according to Delory (1949) and Naguib (1964). Protein content was 
determined according to the method of Bradford (1976) 

The preliminary phytochenucal screening of different speices were 
studied according to Egyptian Pharmacopea EP. (1953). Sodium, 
potassium, calcium, magnesium, iron, manganese, zinc, copper, lead and 
cadmium were determined by atomic absorption spectrophotometer using 
the methoddescribedbyAUenef d.(1974). 

The identification and quantitative determination of ammo acid 
composition in the plant powders were carried out according to Moore and 
Stein (1958). 

The cluster analysis using Bray-Curbs dissimilarity index under the 
Multivariate Statistical Package MVSP program is an explicit way of 
identifying similar groups in raw data (JongmanW aT, 1937) 

RESULTS 

Prelimijiaiy-Phytochemkal Screening 

It is evident that, the preliminary phytochenucal screening revealed 
the presence of carbohydrates, sterols, alkaloids, flavonoids, saponins, 
chlorides and sulphates in all the studied plants. Tannins were recorded only 
hxBidenspihsa^ Ecfonekloa crus-galli t Lactuca sevnola, Lepi&nm sativum, 
Lohum perenne and Saccharian spontamiim* Resin was recorded in all tire 
studied plants except portulaca oleracea 
Determination of Certain Constants 

Data m table (1) present certain pharmacopoeial constants of the 
studied species. It is obvious that die percent of moisture content were 
langed between S93 and 1264% in IX§tana sangtayiahs and Malva 
parwflora, respectively The maximumvalue of ash content was recordedin 
Porttdaca oUracta (16 36%), while the minimum value was recorded in 
Lepldtum sativum (7.92%) The highest value of water-soluble ash was 
S98% in MatyaparUjloratoQowtdbyS 23 in Porttdaca oleracea* 608% in 
Lactuca seniola, 5 56% mBideyis ptlosa t 5 02% in Paspdtickum gemnahim* 
406% in Ekgtaria sangtanahs* 360% in Lepidtum sativum* 3.22% in 
EchJnochloa crus~gatti t 254% in Saccharnm spontatteum and 2.56% in 
LoHum peremte Bgftaria satigttinahs contained a relatively high 
percentage of acid- insoluble ash being 5.96%, while Leptdium sativum 
contained a relatively low percentage being 54%. Tire percent of total 
nitrogen contents ranged between 136.00 mg/100 gm dry werght in Lepdtim 
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sativum and IS. 50 rng/100 g diy weight in Dig/tana san@tanohs. The 
maximum value of total lipid content (337%) was recorded in Porhilaca 
ohracea, while the minimum value (0.47%) was recorded in Echlnochloa 
crus~gaW Malva parUflora recorded high percentage of crude fiber content 
(48%) followed by Ltgtaria sangtanalis (45%), Lepidtum sativum (40%), 
LoHtan perenne (38%), Paspahdtum gemnahim (33%), Saccharum 
spontmmim (32%), Lactttca serriola (30%), Porhilaca oleracea (30%), 
Bidens pilose (24%) and Echnochtoa cruss-galh (23%) + The value of 
protein content was varied between 142.73 to 429.55 mg/lOOg dry weight in 
Malva parvtflora and PaspoMdium gemwtum, respectively. Concerning 
carbohydrates, Lacttica stmola was recorded the highest value of total 
soluble sugar, glucose, sucrose and polysaccharides being 151.50, 4 OS, 
19.37, 388.92 and 563S0 mg/g dry werght, respectively. Porhilaca ohracea 
recorded tire lowest value of total soluble sugars and sucrose (48.20 and 1.77 
mg/g dry weight, respectively) whrle Saccharum spontamum recorded tire 
lowestvalue of glucose (0.261 mg/g dry weight) and Echnochloa crus-galh 
in polysaccharides (158.30 mg/g dry weight) 
Analysis of Amino Acids of the Studied Plants 

Quantitative and qualitative analysis of amino acid? of the studied plant? 
are shown in table (2)> Bid$m pitoia recorded the lowest amounts of as parte 
acid (0 204 g/100 g diy weight! and tire highest amounts of leucine and tyrosine 
(1 37S and 0.362 g/100 g dry weight, respectively) The lowest amounts of 
threonine, serine, glutamic acid, glycine, valine, leucine, phenylalanine, lysine 
and argrnin were recorded in Digitatia iangtanatis being, 0.2S5, 0.275, 0.779, 
293, 0.416, 0.477, 0341, 0.32S and 375 g/100 g dry werght, respectively 
The highest amount; of alanine (0 792 g/100 g dry weight) and valine (0.S33 
g/100 g dry weight) were recorded in Echinchloa crm-galli. The lowest 
amounts of methionine (0 059 g/100 g dry weight) recorded m Lactuca jfirioia; 
alanine (0.404 g/100 g dry werght), rsoleucrne (406 g/100 g dry weight) and 
tyrosine (0.161 g/100 g dry weight) recorded rn Paipalidium g&irnjiaxiwi 
While proline (0 591 g/100 g dry weight) and histidine (0.176 g/100 g diy 
weight) recorded rn Saeckanan spontaneurn. Tire highest amounts of proline 
(1951 g/100 g dry werght) and isoleucine (1039 g/100 g dry weight) recorded 
in Ltpidiimx jotiviim, glutamic acid (1.5S0 g/100 g dry werght) and cystine 
(0 090 g/100 g dry weight) recorded in Lolittm pcrewte whrle glycine (0.75S 
g/100 g dry weight), methionine (0.106 g/100 g dry weight) and phenylalanine 
(0.657 g/100 g dry weight) recorded rn Porttdaca oUracta. Malva parvtflora 
recorded the highest amounts of aspartic acid, threonine, serine, hishdine and 
lysine being 3SQS, 0951, 0S64, 0645 and 0955 g/100 g dry werght, 
lespectively. 
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Elementary Analyst* of tlie Studied Plants 

The elenientaiy analysis of the studied plants were presented in table 
(3). Sodium concentration showed a wide range of variations, its value 
ranged from 460 mg/100 gdxywzi%htn\BtdenspiIosa to 2070 mg/lOOgdiy 
weight in Paspatidtum geninahim Potassium concentration was relatively 
higher in all the studied plants than that of sodium concentration, it ranged 
from 1326 mg/100 g dry weight in Lohi&n perenne to 3666 nig/100 g dry 
weight in Portttlaca ohracea* Malva parviflora recorded the highest 
percentage of calcium concentration (333 mg/100 g dry weight) followed by 
Poritdaca oleracea (312 mg/100 g dry weight), Lactuca serriola (165 
mg/100 g dry weight), Bidens plosa (153 mg/100 g dry weight), Lepidium 
sativum (144 mg/100 g dry weight), Saccharnm spontaneum (105 mg/100 g 
dry weight), Hgtaiia sangtanafts (98 mg/100 g diy weight), Paspalldtum 
gemnatttm (SS mg/100 g dry weight), Echnehloa crns-galh (74 mg/100 g 
dry weight) and Lob tan perenne (60 mg/100 g dry weight) Portidaca 
ohracta recorded the highest value of both magnesium and iron being 26.32 
and 171 42 mg/100 g dry weight, respectively PaspaUdtum gemnatton and 
Echnochloa crus-galti recoided the lowest value of magnesium and iron 
being 2.76 and 45.72 mg/100 g dry weight, respectively The maximum 
value of manganese was recorded in Echnehloa erus-galh being 2000 
mg/100 g dry weight while the minimum value was recorded in Lactuca 
sernoia being 7 50 mg/100 g dry weight. Zinc concentration in the studied 
plants was vaned between 100 and 21.32 mg/g dry weight in Lepidium 
sativum and Digtana sangnaks* respectively. Both Echlnochloa crus-galh 
and Lohum perenne recorded the highest percentage of copper ion 
concentrations (5 32 mg/100 g dry weight) while both Lactuca serriola and 
Paspahcbnm geninatum recorded the lowest percentage (20 mg/100 g dry 
weight). The lead ion concentration vaned between Digtaria sangmnahs 
(22.22 mg/100 g dry weight) and Portidaca ohracea (62.22 mg/100 g dry 
weight). Cadmium was absent in Paspaiidtum gemnatum and Leprdmrn 
sativum but record a high value in both Malva parwflora and Bgftaria 
sangdnahs(Q99 mg/lQOgdry weight). 
Cluster Analysis of the Studied Plants 

A total of 41 parameter were used in die multivariant cluster analysis 
to find out the similarity between different studied plants as represented in 
dindrogmme (Fig 1) 
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ECONOMIC POTENTIALITIES OFSOME PLANTS GROWING 

DISCUSSION 

The nutritive value of any forage is dependent upon its content of 
eneigy producing nutrients as well as its content of nutrients essential to the 
animal body Comparison between nutrient contents of the studied plants 
and those of the range vegetation in an Egyptian Meditenanean region (El- 
Ghonemy et a/., 1977 and El-Kady, 19S7) indicated that the studied plants 
have relatively low contents of Na, K and Ca but high contents of Mg, Fe 
and Mn. Similar comparison between the studied plants and those 
glowing naturally in the south eastern corner of Egypt was carried out by 
Sharaf El-Din (199S) who shows that the studied plants have relatively high 
contents of Na, K, Ca, Mg, Fe, Mn and Cu. 

The source of energy for animals are caibohyJiates, fats and 
proteins. The importance of these compounds to plants in temis of stmctuie 
and use in metabolism is well known. These compounds are elaborated, 
stored and utilized by the plant itself as food for maintenance and for the 
development of new shoot and root growth. Comparison between the organic 
compounds in the studied plants and that of die Egyptian desert plants (El- 
Heneidy. 1937, El-Kady, 1987 and El-Shanu, 1995) indicated that the 
contents of total lipids and total proteins are lower than those of the other 
species, while the reverse is true regarding total caibohydrates {Table 4). 

Protein content in feeds is extremely important although its value has 
been over emphasized Forage high in protein is used for eneigy and is 
required for repair and new growth of animal tissue, including such animal 
products as milk, animal tissues and hair The present study points out the 
presence of seventeen amino acids in these species with different 
concentrations. The concentrations of amino acids are relatively low, 
compered with those concerned in the study of El-Shami (1995), 

From this study, it may concluded that the studied species may be 
used on a wide range as a fodder plants due to then high contents of 
carbohydrates, lipids, proteins and minerals. The presence of sterols, 
flavonoids, tannins, saponins and resin in most of the studied plants maybe 
considered as bases for future phanuaceubcal or industrial research 
programs. 
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DIALLEL CROSSES FOR IMPROVING FABA BEAN 

(Vicia/aba L.) UNDER RAIN-FED CONDITIONS 

I. YIELD AND YIELD COMPONENTS 

EtHosary, A. A.; S. A. Omar*; H. M. Naggar; A. I, Hassan* and 

Wafaa A.Hassan* 

AgonomyDept, Fac Agic, Moshtohor, ZagazigUniv Egypt. 
*Plant Genetic Resources Dept , Desert Research Center. El-Matareya, 
Cairo. Egypt, 

The present study was conducted during 199S/99 and 
1999/2000 seasons to estimate the types and relative 
amount of genetic variance components and then interactions 
with environments for yield and yield components in faba bean. 
A half diallel set of crosses involving seven parental varieties 
were utilized under two environments, noimally irrigated every 
45 days in addition to the amount of rainfall, and with second, 
dry method of sowing was, used and one supplemental 
migatzon at sowing, then after, plants were left to grow under 
rainfall conditions. 

Significant genotype mean squares were obtained for all traits 
inbothenvironmentsandinthe combined data 
The ratro of Specific Combining Ability S.CA. x 
Enviiomnent/S C A was higher than of General Combining 
Ability G + CA + x Eirviromnent/GCA for all traits except 
number of pads/plant The parental varieties Giza blanka and 
Giza-717 gave significant positive g, for yield and one or more 
of its components in all crosses The combination Giza blanka x 
Giza-461 and Giza-717 x Moshtohor-103 appsaied to be the 
best promising for breeding to increase seed yield per plant 
which gave significant positive S,, for yield and some of its 
component in both environments as well as the combined data. 

Keywords crosses, faba bean, rainfed, heterosis, yield, general and 
specific combining abilities 

Faba bean (Haafaba* L + ) is a protein crop for temperate regions In Egypt 
there is a possibility of increasing die cultivated area. Therefore, it is 
important to obtain higher yielding varieties through bleeding pograms for 
the new reclaimed areas under rain-fed conditions The breeder should know 
the type of gene action of the quantitative traits because this is five main 
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determinate in the choice of selection and breeding pocedures Drought 
tolerance in native plant species is often defined as survival, but in ciop 
species it should be defined in terms of productivity (Passiouia, 19S3) 
Fischer and Maine r (197S) noted that quantification of diought tolerance 
should be based on grain yield under dry conditions in the absence of an 
understanding of specific mechanisms of tolerance Hence, there is a need to 
look at the methods that has been used to quantify diought tolerance 

The aim of this investigation was to estimate die heterobc 
performance, and general and specific combining ability in F of Faba bean 
diallel cross for certain quantitative characters in an attempt to unpove 
yielding potentiality of Egyptian Faba bean under the previous stress 
conditions 

MATERIALSAND METHODS 

This study was earned out in wire green-house in die headquarters 
(1998/99) and at Maryout Research Station, Alexandria Goveinorate 
(1999/2000), Desert Research Center where die soil is sand clay loam* non- 
saline (Ec 4S3 ds/m), calcareous (27 73% CaC03) and 081% oigamc 
matter. Seven parents of wide divergent origins of faba bean were used in the 
present study. U, Gizablanka (PI). Giza-717 (P2), Triple white (P3), Giza- 
643 (P4), Giza-461 (P5), Kfcshtohor-109 (P6) and Mrehtohor-103 (P7) The 
last two lines produced from plant breeding program at Dept Agroiv, Fac, 
Agnc Kfoshtohor. ZagazigUniv., Egypt (EL-Hosary, 19S9). 

In 1999/2X0 season, two experiments were conducted, each 
experiment included the seven parents and their 21 Fl hybrids, which were 
sown in a randomized complete block design with three replications The 
first experiment was normally irrigated every 45 days in addition to the 
rainfall In the second experiment, dry method of sowing was used and one 
supplemental irrigation at sowing was added* then after, plants were left to 
grow under rainfall conditions. The amount of rainfall was 132 mm along the 
growing season. 

The obtained data for each trait were analyzed on individual plant 
mean basis An ordinary analysis of variance was firstly performed according 
to Snedecor and Cochran (1967). 

Heterosis was also determined according to Paschal and Wilcox 
(1975) for individual crosses as the percentage deviation of F mean 
performance from die better parent mean (BP) for each experiment as well as 
the combined analysis as follows 

The better parent heterosis = [(F r BP)/BP]>400 

General and specific combining ability estimates were obtained by 
employing Gnffing's (1956) diallel cross analysis designated as mode 1-1 
method- 2 from each experiment and over both experiments 
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RESULTS AND DISCUSSION 

The analysis of variance for each of the two environments (irrigated 
and rain-fed) as well as the combined data for yield and yield components is 
presented in table (1) Environments mean squares were significant for all the 
studied traits. 

Significant genotype mean squares were obtained for all harts in both 
experiments as well as the combined data. This indicates the wide diversity 
between the parental materials used in the present study Significant 
genotype x environment mean squares were obtained for all studied traits, 
revealing that the performance of genotypes differed from one environment 
to another. 

Results also showed that mean squares due to parents were 
significant for all the studied traits. Significant mean squares due to 
interaction between parents and environments were detected for all the 
studied traits except for number of seeds/plant and 100-seed weight, 
mdicating that the parents varied in then response to environment in these 
traits. 

The mean performance! of seven parental varieties and/or lines of 
faba bean at separate experiments as well tis the combined data are presented 
in table (2) + The variety Giza blania gave the highest values for seed yield, 
number of seeds/plant, and 100-seed weight in both environments as well as 
tire combined analysis Meanwhile, it had moderate values for number of 
pods/plant Also, the variety Giza-717 ranked the second for 100-seed 
weight and seed yield/plant while it was moderate for Are other trarts. Tire 
variety Triple white gave moderate values for most traits. Tire variety Giza- 
643 ranked the second over die tested parents for number of seeds/plant, 
especially under normal irrigation it ranked the thud for seed yield/plant and 
it was moderate for other traits. The parents Giza-461, Moshtohor-109, and 
Moshtohor-103 gave moderate to low values for all die studies traits 

For number of pods/plant, the cross Triple white x Giza-461 showed 
significant higher mean values in both environments as well as in the 
combined data followed by cross Giza-blanka x Kfoshtohor-109 under 
normal irrigation and cross Giza-717 x Triple white under both rainfall and 
tire combined data Whrle, the crosses Giza-717 x hfeshtohor-109 , Giza-717 
x Moshtohor-103 , Triple white x Moshtohor-103 , Giza-643 x Moshtohor- 
109 , Giza-461 x Moshtohor-109 and Giza-461 x MDshtohor-103 gave the 
lowest number of pods/plant in the combined data 

The two crosses Giza-blanka x Tuple white and Giza-blanka x Giza- 
717 under nomul irrigation, Mo crosses Giza-blanka x Giza-461 and Giza- 
blanka x Giza-717 under both rain-fed and the combined data gave die highest 
namber of seeds/plant However the cross Giza-461 x Moshtohor-109 was the 
lowest one in this respect* 
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F'.^g anting seed yield/plant, the two crosses Grza-blanka x Tuple white 
and Giza-blanka x Giza-717 xinder nonnal irrigation, the cross Grza-blanka x 
Giza-461 under rainfed, and the two crosses Giza-blan)ea x Giza-461 and Giza- 
blanka x Triple white in the combined data showed significant higher mean 
values compared with other crosses. Therefore, the ciosses involving Giza 
blanka exhibited higher seed yield/plant Generally, die four ciosses Giza-blanka 
x Giza-717, Giza-blanka x Giza-461, Giza-blanka x Tuple white, and Grza-717 
x Moshtohor-103, four crosses, Grza-blanka x Giza-461, Grza-717 x Tuple 
white, Giza-717 x Moihtohor-109 and Triple white x Moshtohor-109 and four 
ciosses, Giza-blanka x Triple white, Giza-blanka x Giza-717, Giza-blanka x 
Giza-461, and Giza-717 x Moshtohor-103 gave the highest seed yield/plant 
under nonnal rmgation, rainfall and the combined data, respectively. The high 
seed yield/plant of die previous ciosses could be attributed to high values of one 
or more of yield components 

Mean sqxiares for parent vs . crosses as an indication to average heterosis 
overall crosses was of Appreciable magnitude in both environments (normal 
inigabon and lain-fed) ^ well as in their combined for all baits (Table 1). 
Significant interaction between parents vs. ciosses and environments was 
detected for number of pods/plant, indicating that the heterotic effects were 
affected b y the environmental changes for such trait 

Heterosis expressed as the percentage deviation of F mean performance 
from better parent aveiage values for all traits studied at both environments and 
an average over the two environments, are presented in table (3) + 

With lespect to number of pods per plant, eight, six and eight crosses 
had significant positive heterotic effects relative to better paient in the irrigated 
and rain-fed as well as in the combined analysis, respectively. However, die 
crosses; Tnple white x Giza-461, Giza-717 x Triple white, Giza blanka x Giza- 
717 and Giza blanka x Giza-461 exhibited significant positive heteiohc effect 
relative to better parents, and these weie hue in ungated, ram-fed condition and 
over bodi environments* Significant positive heteiohc effects for number of 
pods per plant over the better parents weie recorded by EL-Hosaiy (19S3), Abd 
EL- Raheem and Ismarl (19S6), EL-Hosary (19SS), Abul-Naas it a/., (1991), 
Abo EL-Zahab etaJ. f (1994a) and Helal(1997) + 

For mirfcer of seeds/plant, six, three and seven crosses had significant positive 
heteiohc effects relative to better parent in die nonnal and rainfall lmgations as 
well as rn the confined data, respectively. However, die ciosses, Giza blanka x 
Giza-461 and Giza-717 x Triple white had significant positive heterosis relative 
to better parents in the two environments and their combined data. Significant 
positive heterotic effects for number of seeds/plant were recorded by EL- 
Hosary (1933), Abd EL-Raheem and Ismail (1986), Abo EL-Zahab el al, 
(1994a) and Helal (1997) 
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TABLE (I)* Mean squares from ordinary analysis and combining ability for all the studied traits from the Fi 
generation under irrigated and rain- fed conditions as well as over both environments. 
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TABLE (2X Gcnolypw mean performance for tlie studied traits under 
irrigated and rainfed conditions as well as over both 
environments. 
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TABLE (2). 


Ctnt 
















Cr* •-, y^'- 


1» 


iyUllf^lW) 


ioo-f *a w*ifA? 




Imptutt 


lAiiftfl 


C*art 


InifttWb 


lUnfrd 


Curt 




&»*tU*U 


(Pi) 


45.58* 


+017S 


32 883 


109133 


1008(7 


10513 




Gm-717 


(Pi) 


431(2 


30J3S 


3(500 


97500 


93 5(7 


9' 4i 




III}** Whtfft . 


ip)i 


37144 


13.474 


20 409 


87733 


73 900 


80 83 




Gu*-HJ 


(P*) 


481ft 


30335 


3+ .338 


801(7 


71100 


75 73 




CHm-4(1 


(P5) 


3375* 


21 iff 


28.(01 


cm 


7(9(7 


70s; 




M*A*b*109 


(PC) 


3 (.539 


11432 


24181 


87.* 00 


73.700 


8015 




M*Aftb*103 


IP7) 


5* J+I 


19995 


281(9 


89733 


79(33 


84 38 




PI* PI 


81189 


31.(39 


5(714 


W5I7 


(2 300 


7; is 




PI* P3 


St 293 


29190 


3(741 


$*900 


73147 


8103 




PI* P4 


38978 


28783 


335S1 


$01(7 


74J47 


7717 




PI* K 


44.430 


50J48 


37181 


•31(7 


74947 


8017 




PI* Pi 


398S1 


1+7*0 


37191 


(5 J 00 


(3100 


(410 




PI- P7 


;oii* 


28579 


39 70 


80 K7 


73 300 


7(38 




PI* P) 


47189 


33123 


41134 


841(7 


74 800 


81.33 




P2- P4 


44.7S3 


23 .+15 


35100 


838(7 


80 747 


83 33 




P2* P5 


49171 


30J7( 


39974 


93.0(7 


73 933 


85-50 




PI* PI 


+3.739 


33 .(+9 


38.(94 


' 81 J 00 


79300 


SO 40 




P2» P7 


43593 


31.(99 


4$39* 


$8100 


84 747 


$738 




P3< P4 


3(12? 


17557 


17.041 


81833 


73100 


7(94 




PJ* P! 


34JSO 


2312( 


19554 


S0J33 


75533 


7so; 




P3* P* 


33538 


33 593 


2$ll* 


838(7 


78.400 


8113 




PJ* P7 


+3.738 


32115 


33 937 


78.433 


71(33 


74 83 




P4* K 


3159+ 


2+ tlO 


175*7 


84.433 


77947 


s: :o 




Pt * P* 


39,311 


283+t 


33 838 


$3 700 


79100 


8140 




Pt * P7 


+1 (10 


12 JOS 


27.039 


75100 


(8.(00 


7190 




P5* P< 


31549 


13 .(38 


17144 


79133 


74333 


77 83 




P5* P7 


34*89 


20 915 


27.302 


738(7 


(4147 


7117 




P(- P7 


+0.733 


22 .(91 


31713 


93.300 


(7100 


8033 






+1531 


22.(19 


32140 


90152 


81105 


s: 9i 




^OwxtQFTf 


+ (1+9 


3 (Jig 


3(185 


S3 1 73 


74148 


7834 




X OwuUl r--* *■'/"' 


+3473 


35323 


35199 


St 393 


73 912 


8015 




L.* 13.0 .03 


3J4 


3 73 


;os 


318 


315 


3.21 




L.SJ3.0.01 


iSi 


313 


3J( 


317 


373 


3.71 





r'fimh = CQLub£\id 



Egyptian J. Desert Res, 52, No.l (2002) 



44 



El-Hosaiy,A> A.tfof, 



TABLE (3). Percentage of heterosis in the Fi generation over better 
parent for the studied traits under irrigated and rainfed 
conditions as well a? o\ er bo tli environments. 
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TABLE (4). Estimates of general combining ability effects for parental varieties/or lines regarding studied traits in 
theFi generation. 
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For- 100 seed weight none of the crosses exceeded better parent 
values. Positive heterosis for 100-seed weight was reached before by Bond 
(1966). EL-Hosary (19S3 and 1984), Abd EL-Raheem and Ismail (1986), 
EL-Hosaiy{19S7aandl93S) ( Heial(1997)andOnxar^(o/, (1993) 

Concerning seed yield/plant of all combination crosses, four, four 
and two crosses exhibited significant positive heterotic effects relative to 
better parent in the ungated rainfed as well as in the combined data, 
respectively In the combined data the two crosses Giza-717 x Moshtohor- 
103 and Tnple white x Kfashtohor-103 showed de suable heterotic effects 
relative to better parent with greatest advantage berng 25 + 8% + 

The components of yield for rndrvidual crosses also showed in 
most cases, less heterosis than yield itself Also, the heterotic effects were 
lower in rainfall irrigation than those of normal one Many investigators 
reported high heterosis for seed yield of faba bean (EL-Hosary 19S3, 1984, 
1985, 19S7a and 19S3); EL-Hosary and Sedhom, 198S; Hendawy et al, 
19SS; Abul-Naas et dt M 1991, EL-Hosary et a/. J 992; Abd-El-Aziz, 1993 
and EL-Hosary etal, 1997), 

Analysis of variance for combining ability as outlined by 
Gnffing's (1956) model- 1 method- 2 in each experiment and their combined 
data for all the studied traits is presented in table (1) The mean squares 
associated with general combining ability (GC A) and specific combming 
ability (S.CA.) were significant for all the studied trarts It is evident that 
both additive and non-additive gene effects were involved in determining the 
performance of single cross progeny Also, when G + C .AJ5.CA, ratio was 
calculated, it was found that all traits except number of pods per plant in 
both environments as well as the combined data and 100-seed weight under 
irrigation experiment exhibited GCAVS.C A + ratio exceeded the unity, 
indicating the predominance of additive and additive x additive types of gene 
action in die inheritance of such traits. 

For die exceptional case of number of pods/plant under rainfed and 
the combined data, low G.C.AJ5.C.A, ratio which less than unity was 
detected Such results indicate that non-additrve type of gene action was 
more important than additrve one in controlling this trait The magnitude of 
additive and non-additive types of gene action were similar for number of 
pods/plant and 100-seed weight under migahon experiment. Tire genetic 
variance was previously reported to be mostly due to additive type of gene 
action for yield and yield components by El-Hosary (1983, 19S4and 1985), 
Abd El-Raheem and Ismial (19S6), El-Hosary (1987a and b, and 19SS), 
Hendawy et al. (1988), Abul-Naas et al (1989 and 1991), Dawwam (1991), 
El-Hosary et al (1992), Abd EL-Aziz (1993), Abo El-Zahab et al. (1994b), 
Kaul and Vaid (1996), Helal (1997), El-Hady et a?. (1998), Omar et al. 
(1998) and El-Refaey*/o? + (1999), 

The mean squares of interaction between irrigation treatments and 
both types of combining ability were significant for all trarts* Such results 
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show that the magnitude of all types of gene action varied from one 
environment to another. It is fairly evident that the ratios of S.CA x 
Env VS CA was higher than the ratios of G.C A. x Env /G C A- for all traits 
except number of pods/plant. Such results indicate that non- additive gene 
effects were much more influenced by the irrigation treatments than the 
additive gene effects Specific combining ability was stated by several 
investigator to be more sensitive to err/ironmental changes than GCA 
(Gilbert, 1958). 
General Combining Ability Effect* 

Estimates of G.C A effects ;g ) for individual parents in each bait 
m normal irrigation and rainfed as well as in the combined data are presented 
in table (4) General combining ability effects computed herein were found 
to be differ significantly from zero in all traits High positive values would 
be of interest for all traits in question where high positive effects would be 
useful from the breeders point of view. 

The parental variety Triple white in both environments as well as 
the combined data, Giza-461 under rainfall and the combined data, and Giza 
blanka under normal irrigation had significantly positive gj for number of 

pods/plant and proved to be good combiners in this respect. 

The two parents Giza-717 and Triple white could be considered as 
excellent parents in breeding program towards releasing varieties 
characterized by high seed index The other parents exhibited either 
significant negative or insignificant g^ for this trait 

For seed yield and number of seeds/plant, the two parents Giza 
blanka and Giza- 71 7 seemed to be good combiners. 

Concerning seed yield/plant and its components, it is worth- noting 
that die parent which possessed high g L for seed yield might be also so in one 

or more of yield components. On die other hand, die parent which posses 
high gj for one or more of yield components may not necessaiily have high 

general combining ability effect for seed yield itself gj for seed yield/plant 

was largely manifested in parents showing high g r for number of seeds/plant. 

Significant conelahon coefficient values between the parental 
performance (r) and its hybrids were obtained for number of seeds per plant 
in rainfall and the combined analysis, seed yield/plant in both environments 
as well as die combined data (Table 4). This finding indicates that die 
parental material gave good index of interspecific perfonnance of their 
general combining ability effects Therefore, selection among the tested 
parental population for initiating any proposed breeding program could be 
practiced either on die basis of mean perfonnance or (g^) with similar 

efficiency- 
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For the rest cases, insignificant correlation coefficient values were 
detected between the two variables This disagreement leveale that hjfcnds 
characterized with high mean values could be expected by crossmg between 
varieties of low performance for these cases A rather good agreement 
between ranking of parental performance and their G.CA. effects was 
reported by EL-Hosary and Sedhom(19S3) andAbul-Naas*?tf/- (1939) 

Specific combining ability effects of the parental combinations 
were computed in separate environments as well as over environments 
(Table 5). 

The three crosses Triple white x Giza-461, Giza-717 x Triple white 
and Giza blanka x Giza-717 had significant positive S, for number of 
pods/plant under the two environments and over both environments 

Considering lDD-seed weight ^four, two and three crosses 
combinations showed significant positive S„ under irrigated, rain- fed and the 
combined data, respectively. The cross Giza-717 x Giza-461 under irrigated 
and cross Giza-717 x Moshtohor-103 under rain-fed and the combined data 
gave the highest positive values of Sn for this trart 

Regarding seed yield/plant five, seven and seven crosses showed 
significantly positive S,. under normal irrigation, rainfall and the combined 
analysis, respectively The best combinations were Giza blanka x Giza-461 
and Giza-717 x Moshtohor-103 under both irrigation conditions and the 
combined data. Also, die crosses Giza blanka x Giza-717 under normal 
irrigation, and Giza-717 x Triple white and Triple white x Giza-643 under 
rain-fed showed the best S„ It could be concluded that the previous crosses 
seemed to be the best combinations for drought tolerance where it gave 
significant S„ for seed yield/plant as well as most of the yield components 
under rain-fed conditions 

For all trarts the values of S lT effects were differed from one 
environment to another. This finding coincide with that reached before 
(Table 1). 

If crosses showing high specific combining ability effects involving 
only one good combiner, such combinations would show with desirable 
transgressrve segregates, providing that the additive genetic system present 
in the good combiner as well as the complementary and epistahc effects 
present in the crosses, act m the same direction to reduce undesirable plant 
characteristics and maximize die chaiacter in view. Therefore, the most of 
the previous crosses might be of prime importance in breeding to drought 
tolerant vane ties by using traditional breeding procedures 
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TABLE (5X Estimates of specific combining ability effects for Fi crosses 
regarding studied traits. 
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DIALLEL CROSSES ANALYSIS FOR IMPROVING 
FABA BEAN (Vicia/aba L.) UNDER RAIN-FED 

CONDITIONS 
2- STRESS SUSCEPTIBILITY INDEX 
(DROUGHT TOLERANCE) 

El-Hosary, A A*; SA. Omar*, nml Wafaa A. Hassan* 

Agronomy Dept, Fac + Agnc , Moshtohor. Zagazig Univ., Egypt 

*Plant Genetic Resources Dept., Desert Research Center. El-Matareya, 

Cairo. Egypt, 

The present study was conducted during 1992199 and 
1999/2000 seasons to estimate the type and relative amount 
of genetic variance components and their interactions with 
experimental conditions for yield and yield components in faba 
bean A half diallel set of crosses involving seven parental 
varieties namely Giza blanka (Pi). Giza-71 7 (P : ), Triple white 
(P0, Giza-643 (P 4 ), Giza-461 (P<), Moshtohor-109 (PJ and 
Ivfoshtohor-103 (P0 were utilized under two experimental 
conditions, the first was normally iirigated at once every 45 
days in addition to the amount of rainfall, and the second, dry 
method of sowing was used with one supplemental irrigation at 
sowing, then plants were left to grow under rainfall conditions. 
The parents and their 21 F t -crosses were evaluated in a 
randomized complete block design with three replications in 
Maryout Research Station. Alexandna Goveniorate Data were 
recoided on individual plant mean basis and analyzed by the 
procedure developed by Gnffing (1956) as model-1 method- 2. 
The combined analysis was calculated for the two experimental 
conditions 

The obtained results couldbe summarized as follows 
Mean squares of genotypes parents, crosses and parents vs 
crosses were highly significant for stress susceptibility index 
(SI) of yield and its components except parents vs crosses for 
SI for number of pods/plant and 100-seed weight 

The mean squares associated with general and specific 
combining abilities were significant for SI of yield and the three 
yield components Also, low general / specific-combining 
ability (G.CA/S C A) ratio of less than unity were detected for 
number of seeds/plant, seed yield/plant and 100-seed weight. 

The parental cv. Giza-461 (P..) seemed to be the best 
combiner for SI of number of seeds and seed yield/plant At the 
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same direction, it gave significant negative value for SI of 100* 
seed weight The parental cv Tnple white (P0 expressed 
negative significance SI for number of pods/plant and 100-seed 
weight. While, the parental cv t Giza-643 (Pj) was highly 
tolerant for 100-seed weight Therefore, the two parental cvs. 
Giza-717 (P;) and Giza-461 (P*) could be considered as 
excellent parents in bleeding programs towards releasing 
tolerant variety for drought stress 

Keywords: faba bean, stress susceptibility index, drought, genotypes 

Breeding improved genotypes for the and and semi-arid areas by selecting 
solely for seed yield is difficult because the amount and temporal 
distribution of available moisture varies from year to year. The genotype 
yield variance is low under such conditions because plant character that 
influence performance have diffenng opportunities for expression in 
successive yeais Plant bleeders (Blum, 1 9S3 and Rosenow et al> , 1 933) and 
plant physiologists (Bidinger et al. t 19S2 and Garrity et al. 1982) believe 
that better-adapted and hig her- yielding genotypes can be bied mora 
efficiently and effectively if attributes that confer drought resistance could 
be identified and used as selection criteria. However, there are few examples 
where this approach has been used, and even fewer where it was successful 
(Passioura, 19S1 and Richards, 1932). 

Empirical selection for improved variety performance under thought 
conditions lias occurred since early tunes as countless crops have been 
exposed to the region of drought. With the development of modem plant 
breeding concepts, the process has been progressively refined and countries 
with active hybridization using recognizable superior genotypes, followed by 
selection in a regime involving exposure to drought conditions The 
genetical information on faba beans may help the breeder in designing 
suitable program to develop well-adapted cultrvars to drought stress 
conditions 

The present study involved information on the genetic parameters for 
susceptibility index (SI) concerning four traits of yield and its components in 
faba bean crosses evaluated under different environmental stress conditions 

MATERIALS AND METHODS 

This study was earned out in the wire green-house in the headquaiteis 
(1998/99) of Marout Research Station, Alexandria Governoiate (1999/2000). 
Desert Research Center where the soil is sand clay bam. non saline (Ec 483 
ds/m), calcareous (27,73% CaCO,) and Sl% organic matter during 
1999/2000 growing season. Seven parents of wide drveigent ongins of faba 
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bean were used in the present study, i.e., Giza blanka (PX Grza-717 (PJ, 
Tnple white (PO, Grza-643 (?,\ Giza-461 (P.), Kfcshtohor-109 (P.) and 
Moshtohor-103 (P-). The last two lmes produced upon plant breeding 
program at Dept Agion., Fac. Agric. Mbshtohoi; Zagasig Univ.. Egypt (El 
HosaiyandSedhoni, 1939) 

A diallel crosses set involving the seven parents was made in winter 
season of 98/99 in wue cages under normal conditions of Desert Research 
Center, Matareya, Cairo. 

In 1999/2000 season, two experiments were conducted, each 
experiment included the seven parents and their 21 F, hybrids, which were 
sown on 20" November, 1999 in a randomized complete blocks design 
RC.BD, with three replications The two experiments were planted in two 
adjacent fields to avoid the differences in soil productivity The first 
experiment was normally ungated at once eveiy 45 days in addition to 
rainfall. In the second experiment, diy method of sowing, was used with one 
supplemental irrigation at solving, after which, plants were left to grow 
under rainfall conditions (stress environments) The amount of rainfall was 
132 mm at die growing season. In both experiments, fertilization at the level 
of 100 kg P : 0:/fed was added before sowing. All other agricultural 
practices were carried out as usual in the conventional faba bean fields. In 
each experiment, die plot consisted of four ridge and each ridge was five- 
meter long and 60 cm width Hills were spaced at 20 cm one seed hill on one 
side of the ridge. 
The Studied Characters 

In each experiment, data concerning the following traits were recorded 
on 10 individual plants chosen at random from each plot, number of pods per 
plant, number of seeds per plant, seed yield per plant (g) and 100-seed 
weight (g) The data obtained for each traits was analyzed on individual 
plant mean basis. An ordinaiy analysis of variance for RX'.B.D. was 
performed according to Snedecor and Cochran (1967). Heterosis was also 
determined accordrng to Paschal and Wilcox (1973) for individual crosses as 
the percentage deviation of F A mean performance from the better parent 
mean (BP) for each experiment as well as the combined analysis tis follows; 

The better parent heterosis = [(F t -BP)/B"^xl0D 

General and specific combining ability estimates were obtained by 
employing Grrffing's (1956) diallel cross analysis designated as model- 1 
method-2 

Data of yield and its components were used to estimate the stress 
susceptibility index (SI), An SI was used to characterize relative stress 
tolerance of all genotype The susceptibility index was calculated from 
normal inigabon (normal environment) and the stress environment (one 
supplemental irrigation at sowing and rainfall). SI was calculated according 
to Fischer and Maurer(197S) as follows: 
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SI = [(l-(yVy.)/(l-(y-j)/(y-c)] 

y (; = Grain yield of the i !tl genotype in the j" 1 diough treatment. 
y« = Grain yield of the same genotype in the control treatment 
y-j = Mean gram yield over all genotypes in the j L l drought treatment 
y-c = Mean grain yield over all genotypes in the control treatment 

RESULTS AND DISCUSSION 



Mean squares for SI of yield and some of yield components are 
presented in table (1). Mean squares of SI genotypes, parents, crosses and 
parents vs. crosses were highly significant for yield and its components 
except parent vs. crosses for number of pods/plant and 100-seed weight 
Such results indicated the wide diversity between the parental mateiials used 
in this study 

TABLE (lXObserved mean squares from ordinary analysis and general 
and specific combining ability (G.GA. and S.C.A.) of 
variance for stress susceptibility index (SI) of yield and yield 
components inF x generation and parents. 
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Mean peiformance of (he seven parents of faba bean and its 
combination crosses for SI are presented in table (2). The susceptibility 
index was used to estimate relative stress injury because it accounted for 
variation in yield potential and stress intensity. Low stress susceptibility (S < 
1) is synonymous with higher stress tolerance (Fischer and Maurer, 197S). 

Application of SI for yield and some yield components based on the 
data over both environments the parents; Giza- 717(P : ) and Giza blanka(Pi) 
gave the desirable SI for yield and its three components, followed by Giza- 
461 (P<) for seed yield/plant. lX-seed weight and number of seed/plant Tire 
parental variety Tnple white (PO expressed the desirable SI for number of 
pods/plant, and Moshtohor- 103 (P0 for number of pods/plant and number of 
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seed/plant However, the parent Giza- 643 (P 4 ) and Moshtohor- 109 (PJ 

exhibited low SI for yield and yield components. 

The mean values of SI for F hybrids are presented in table (2), of all 
hybrids, eleven, thirteen and fourteen ones had the highest tolerance of stress 
environments for number of pods/plant, seeds/plant seed yield/plant and the 
100-seed weight, respectively. The crosses; Giza- 717 (P : ) * Moshtohor- 
103 (P r ) and Giza- 717 (P.) x Triple white (PJ for number of pods/plant 
Gizablanka (Pi) x Giza- 461 (P*)> Giza- 717 (P:) * Triple whrte (P>) and 
Giza- 643 (P,) * Giza- 461 (P0 for number of seed/plant Giza- 717 (PJ * 
Kfoshtohor- 103 (P.), Giza- 717 <P>) * Moshtohor- 109 (PA Giza blanka 
(P») * Moshtohor- 109 <P*) t Giza- 717 (P : ) * Giza- 643 (P.) and Giza- 461 
(P<) x Moshtohor- 109 (Pj for 100-seed weight and the crosses; Gizablanka 
(P t ) * Giza- 461 (P.), Giza- 717 <P ; ) x Moshtohor- 109 (PJ and Giza- 643 
(P4) x Giza- 461 (P<) for seed yield/plant seemed to be the best drought 
tolerant ones for these traits. However, the crosses; Giza- 717 (PJ x 
Kfoshtohor- 109 (PJ and Triple whrte (P>) x Giza- 461 (P,) were the most 
drought tolerant crosses for seed yield and rts studied components Also, the 
crosses involve in Giza- 461 (P ; ) or Giza- 717 (P : ) gave the best tolerance 
for seed yreld/plant, therefore, these two vane ties seemed to he the best 
parents for drought tolerance 
Heterosis 

Mean squares for parents vs. crosses as an indication to average 
heterosis in overall crosses were significant for SI of number of seeds/plant 
and seed yield/plant (Table 1). The parental mean values for SI were 
significantly higher ban F t nonperformance for both traits (Table 2). 

Heterosis expressed as the percentage of Fl mean performance from 
better parent values for SI of number of pods and seed/plant, 100-seed 
weight and seed yield/plant are presented m table (3). 

For SI of number of pods/plant, the cross Giza- 717 (P;) * 
Ivfcshtohor- 103 (P-) expressed significant negative heterotic effect relative 
to better parent value for SI of number of seed/plant, seven crosses exhibited 
significant negative heterotic effect relative to better parent values The 
highest negative heterotic effects were obtained from crosses Giza blanka 
(P0 * Giza- 461 (P.), Giza- 643 (P4) * Giza- 461 (P<). Giza- 643 (P 4 ) * 
hfashtohor- 109 (PJ, Moshtohor- 109 (PJ * Moshtohor- 103 (P.) and Giza- 
717 (P ; )*Tnple white <P,). 

For SI of 100-seed weight, three cross combinations expressed 
significant negative heterotic effect relative to better parent values The high 
desirable heterotic effect were detected in Giza blanka (Pi) * Moshtohor- 
109 (P*), Tnple white (P*) * Mishtohor- 109 (P„) and Giza- 643 <P 4 ) * 
kfoshtohor-109(P ft ). 

For SI of seed yield/plant, six parental combinations significantly 
exceeded better parents. These crosses are Giza- 643 (P*) x hfoshtohor- 109 
(PJ, Giza blanka (P,) * Giza- 461 (P0, Giza- 643 (PJ * Giza- 461 (P<), 
Giza blanka (P t ) * Giza- 643 (P 4 ) and Triple white (P.) x Moshtohor- 109 
(Pb) which lias the best desirable heterotic effects for SI of seed yield, also 
showed high SI for one or more of yield components. Similar results were 
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obtained by Grzesiak it at, (1996 and 1997). Duarte and Tavares (199S), 
and Toker and Cagiigan (1998), 

TABLE (2X Genotype Mean performance for stress susceptibility index 
(SI) of yield and yield components in F x generation and 
parents. 
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Combining Ability 

The mean squares associated with general and specific combining 
abilities were significant for yield and the three yield components To give 
an idea about the predicated performance of smgle-cross progeny in each 
trait the relative size of general and specific combining ability mean squares 
maybe helpful. LowGC A/S .C.A ratios of less than unity were detected for 
number of seeds/plant seed yield per plant and 100-seed weight, indicating 
the predominance of non-additive gene action in the inheritance of SI for 
such traits However, results showed that the munber of pods/plant expressed 
high GCAJS C A ratio* which exceeded the unity, indicahng the 
predominance of additive and additive by additive types of gene action in the 
mhentance of SI for this trait 

Estimates of G.CA. effects (g L ) for individual parent of each trait for 
(SI) are presented in table (4). 

The parental cv. Giza- 717 (P>) seemed to be first combiner for SI of 
number of pods/plant and the second one for SI of number of seeds and seed 
yield/plant and it ranked the Quid combiner for 100-seed weight. 

The parental cv> Giza- 461 (P 5 ) seemed to be the best combiner for SI 
of number of seed and seed yield/plant at the same direction it gave 
significant negative value for SI of 100-seed weight The parental cv + Triple 
white (PO expressed negative significant of SI for number of pods/plant and 
100-seed weight while the parental cv r Giza- 643 (Pa) was highly drought 
tolerant for 100-seed weight Therefore, the two parental cvs< Giza- 717 (P;) 
and Giza- 461 (P ) could be considered as excellent parents in breeding 
program towards releasing tolerant variety for drought stress 

Significant positive correlation coefficient values between parental 
performance of SI and its g were detected for number of pods/plant (Table 
4). This finding indicated that die parental materials gave a good index of 
intrinsic performance of their general combining ability effects. Therefore, 
selection among the tested parents for initiating any proposed breeding 
program could be practiced either on the basis of the mean performance or 
with similar efficiency (g t ). For other traits, insignificant coefficient values 
were detected between the two variables. Also, it is concluded that the non- 
additive gene action had the greatest role m the expression of these traits, 
which is in complete agreement with the finding given in table (1) Similar 
results were obtarnedbyOmar et al (199S). 

Specific combining ability effect of the parental combinations 
computed for SI for yield and yield components are presented in table 
(5) + Six, nine and eleven hybrids exhibited significant negative S^ for 
number of pods/plant seeds/plant, 100-seed weight seed yield/plant, 
respectively, which indicated tolerance for drought stress The 
superiority of the two crosses; Giza blanka (Pi) * Giza- 461 (Pj) and 
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Gizablanka (Pi) * Moshtohor-103 (P 7 ) for SI of seed yield/plant maybe 
due to significant negative S$ of the three yield components, i e number 
of pods and seeds/plant and 100-seed weight. The supeiiontyof the other 
crosses Giza blanka (Pi) * Giza- 643 (P*), Giza- 717 (Pj) x Triple white 
(Pj). Giza- 717 (Pi) * Moshtohor- 109 (P.), Triple white (Pj) * Giza-643 
(Pi), Triple white (Pj) * Moshtohor- 109 (Pi), Triple white (Pj) 
*Moshtohor- 103 (P 7 ), Giza- 643 (P ( ) - Giza- 461 (P.) and Giza- 461 
(P 3 ) "Moshtohor- 109 (P ( ) for SI of seed yield/plant may be due to 
significant negative S$of SI of one or mote of yield components. 



TABLE 0). Percentage of heterosis in ihe Fl generation to better 
parent (BP) for die SI of yield and yield components. 
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Stress tolerant genotypes, as defined by SI values, need not to have 
high yield potential since SI provides a measure of tolerance based on 
minimization of yield loss under stress rather than on stress yield per se 

Genotypes identified as stress tolerance using SI should possess 
tolerance mechanisms, which may need to be incorporated into geimplasm 
with higher yield potential for development of lugh yielding and stress 
tolerant culbvars. 



TABLE (4). Estimates of general combining ability (GX\A) effects for 
SI for yield and its components of thtpartntalvarietics. 
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TABLE (5). Estimate of specific combining ability (&C.A) effect for SI 

>f yiflil and yieH components of Fi generation. 



Crosses 




♦f 


nsiioo- 




Giz*bl*nkt * Gi2*-717 


16 


053** 


146** 


072** 


Giztbltttici x Txipe-vrlnu 


071** 


0,47** 


-077** 
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-038 ** 
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•0.11 
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-0 43** 
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010 
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0.14 
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18 
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-037** 
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■0O2 


0.16 
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h 17 
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3_ f 


o:s 


0.37 


31 



* and ** indicate significant at 005 aid 01 levels of picb ability, respectively. 
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EFFECT OF POLYVINYL ACETATE AND 

BIOFERTILIZERS ON THE PRODUCTIVITY OF 

SUGAR BEET AND SOIL PROPERTIES UNDER 

SALINE IRRIGATION WATER 

Ali,MU.; FA.Hashem and M.M. Wassif 

Soil Conservation Dept, Desert Research Center. El-Matareya, Cairo, 
Egypt. 

Afield study was done at Ras Sudr Expehmental Station of 
the Desert Research Center dunng 1998-1999 winter 
season to evaluate fixe effect of polyvinyl acetate synthetic soil 
conditioner and /or bio fertilizers on the properties of calcareous 
soil as well as yield and mineral contents of sugar beet plants 
migated by saline water The treatments include polyvinyl 
acetate (PVAc) as synthetic soil conditioner at three rates;?,*, 
0.2, 04 and 6 Um' andbiofertilizers; either in the individual 
fonn of phosphate dissolving bacteria (BioO or m a mixture 
fonn of both PDB and nitrogen fixing bacteria (Bio) The rates 
of (PVAc) were equivalent to 840, 1630 and 2530 L/fed. 

Results indicated that the yields of roots and leaves of 
sugar beet plants were significantly increased when soil was 
treated either with PVAc individually or in combination with 
bio fertilizers The combination between PVAc : and Bio^ 
resulted in greater values of sugar beet yield than those obtained 
when each applied individually Also, the N,P,K, Fe» Mn and 
Zn contents of both roots and leaves were remarkably increased 
with different magnitudes by the application of either soil 
conditioners and/ or biofertilizeis The highest uptake and 
concentration of such nutrients were associated in most cases 
with ( PVAc : +Bio. ) treatment 

The application of bioferhlizers emphasized the role of 
PVAc on reducing soil pH and soil salinity while it increased 
the availability of N, P, Fe, Mn and Zn as well as increased the 
counts of Azotobaeter sp +> Aiosptrillium sp>. phosphate 
dissolving bacteria and microbial activity. 

Keywords calcareous soil, polyvinyl acetate, bioferblization, sugar beet 
plants, nutrient availability, total soluble solids, microbial 
activrty 
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It is well known that calcareous soil have low nutrients particularly 
micronutrients and inferior soil/ water relations and high content of calcium 
carbonate that results in high soil pH The reclamation of such soils require 
the addition of soil conditioners such as synthetic soil conditioners including 
long chain hydrocarbon derivatives such as Polyacryi amide, polyvinyl 
acetate, h^drogel and petroleum by-products (Abd El Fattah et al. y 1990, 
Hashem, 1997; Wassif et at. 1997, El Kfrghreby and Wassif,1999 and El 
Maghraby2000) Such materials may have a role in raising the buffering 
capacity of die soils and lead to increase the productivity (Balogh, 1970) 
Also, bioferblization is considered the most important factor in reducing the 
required chemical fertilizers, improving soil fertility and increasing soil 
productivrty (Abd El-Ghany et oJ +> 1997 and El Kholy, 1993). However, the 
use of such materials is more efficient on the use of good quality water. 
Information on the efficiency of such materials with the use of saline 
irrigation water is still limited. 

Therefore, die aim of present work is to study the effect of individual 
or combined application of polyvinyl acetate as soil conditioner and /or 
bioferhlizers on the properties of calcareous soil and die productivity of 
sugar beet grown under salrne irrigation water. 

MATERIALS AND METHODS 

A field experiment was carried out during 199S-1999 winter season in 
the Agriculture Experimental Station of the Desert Research Center at Ras 
Such; South Sinai. The experimental soil is highly calcareous (54.3 % 
CaCOi ) and loamy sand in texture with high salt content. Tire physical and 
chemical properties of tire experimental srte (0-30cm) are given in table (la) 
The experiment was conducted in a complete randomized block design and 
consisted of 12 treatments and each treatment was rephcated four times. Tire 
treatments were ; 

1- Non treated soil (control) 

2- Seed rnoculation with phosphate dissolving bacteria (Bio,) 

3- Seed inoculation with phosphate dissolving bacteria and nitrogen 

fixing bacteria (Bio : ). 

4- Polyvinyl acetate at rate of 02 LfarPV Ac j+ 

5- Polyvinyl acetate at rate of 0.4 L far FVAc* 

6- Polyvinyl acetate at rate of 0.6 L far PVAc, 

7- PVA^ + Bio,. 
S- PVAc t+Biot. 
9- PVAc.+Bio,. 
10-PVAct+Bio3. 

Il-PVAC> + Bl0: 

12-PVAc, + BiO: 
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Sugar beet seeds {Beta Vulgaris £)were sovrnin 15" November 199S in 
10m 30 cm apart and 20 cm between plank. Before sowing the seeds of die 
brofeililizer treatments were mixed with a paste of b:ofeitihzers culture using 
Arabic gum (20%) as adhesive Agent After a day of sowing and irrigation, 
polyvinyl acetate it as sprayed on the soil surface as a film for their plots 
Imgationwas earned out every 10 days using the saline well water (S332ppm). 
Table (lb) depict some of the chemical analysis ofw ell water \ised in lingation* 
All treatments received the basal rates of N, P and K fertilizers as 
follows: 

30 Kg P:0< / fed. as super phosphate (155%) applied during soil 

preparation 
- 70 Kg N/fed. as NHtNO, (335%) at two equal doses Applied at one and 

three months from planting 

4S Kg K:0/fed as K : SO, (4S%) at Hto equal doses applied at the same 

time with nitrogen* 

Plants weie harvested at matuhty inlS ■ June 1999 and the total yield of 
look and leaves of every treatment were recorded and statistically analyzed. 
(Snedecor and Cochran. 1967). The concentration of total soluble solid (TSS) in 
roots was deteiminedaccoidingto(A.OAC ( 1965), Also, N, P, K, Fe, Mn and 
Zn contents of sugai beet roots and leaves were determined (Chapman and Piatt, 
1961 and Cottenie, 19S0) 

After harvesting, soil samples from the experimental plots (0-30cm) were 
collected for the determination of EC, pH, soluble ions of soil paste extract, total 
rutiogen and available P, DTPA-Fe, Mn and Zn using the methods described by 
Page et al (19S2) Abo, Rizosphere soil sample taken after one, two months and 
after haivestmg for the determination of the biological activities that included 
CO : evolution (Shehata, 1972), Azotobacter sp. and AzapmUixan sp. by 
mtrogen deficient medium according to Dobereiner (197S), and phosphate 
dissolving bacteria (PDB) using methods described by Mahmoud (19SS). 

RESULTS AND DISCUSSION 

S«gu Beet Yields 

The yield of sugar beet roots and leaves as affected by PV Ac and /or 
biofertilization are given in table (2). Obviously, the individual application 
of PVAc resulted in a significant increase in both sugar beet roots and 
leaves. The rate of increase is depended on the rate of applied PVAc. Tire 
highest rate of increment was assocrated with the PVAc; treatment, as it 
readied 4685% for roots and 93 33 % for leaves over the control Similar 
trend was obtained for the application of biofertilizers, as the yields of both 
roots and leaves weie significantly increased The highest rate of increment 
in roots and leaves amounted to 43.36 % and 77.33% due to Bio^ treatment 
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TABLE (la). Physical and chemKalproptrtiesof the experimental site at Ras Sudr. 
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The favorable effect of PVAc and biofirtilizers on increasing sugar 
beet yield may be rendered to their effect on enhancing some physical and 
chemical properties of soil Such effects were reducing soil pH> EC values 
and increasing the availability of certain plant nutnents (Table 4) These 
results were in agreement with those reported by Wassif et al. (1997), 
Hashem (1997)andElMaghraby(2O00) + 

The above mentioned results were confirmed by the combined 
application of the imposed treatments as the yield of both roots and leaves 
were significantly increased due to the combined application of any rate of 
PVAc and any type of biofertilizers Generally* the efficiency of the imposed 
treatment on increasing sugar beet yields could be arranged in the following 
older PVAc. + Bro : > PVAc t + Bio : > PVAc,+ Bio : > PVAc. + Bio»> 
PVAc : >PVAc^ + BiOi> Bio : > PVAc, > PVAc t +Bio > Bio* > PVAc, > 
control 
Total Soluble Softs CTSS) 

Data in table (2) show that the psrcentages of TSS in sugar beet roots 
were greatly affected by the application rate of PVAc soil conditioner and / 
or the type of biofertilization In the control treatment the percentages of 
TSS were so much higher as compared to the other treatments. This fact may 
be due to the relatively low yields and higher soil EC values of die control 
treatment which makes sugar plants grown under relatively high salt stress 
consequently the concentration of TSS were increased On the other hand, 
tire percentages of TSS were decreased by 707%. 13,78% and 7,77% 
relatrve to the control treatment due to PVAc and PVAc : and PVAc* 
respectively, while the respective decrement refening to Broi and Bio; 
amounted to 21,20% and 2049% respectively This maybe due to the 
dilution effect resulted from increasing the yield of sugar beet roots as a 
result of applying PVAc and biofertilization However, calculating the total 
contents of TSS (TSS percent x Total root yield ton /fed,) could be 
emphasize die role of such materials on increasing TSS of sugar beet roots 
The positive effect of PVAc and / or biofertilizers on increasing the total 
contents of TSS maybe due to their role on increasing the uptake of certain 
plant nutrients by plant roots (Table3) Also, due to die role of such materials 
on increasing plant growth Such results were confirmed by the combined 
action between PVAc and biofertilizers as the highest total contents of TSS 
were associated with the combined treatment of PVAc : + Bio : . Such results 
were stood in agreement with those reportedby Hashem (1997), 
The Mineral Content of Sugar Beet Plants 

Data presented in table (3) and figs (land2) show the effect Df adding 
PVAc and / or biofertilization in the N, P > K, Fe» Mn and Zn contents of 
sugar beet roots and leaves The increase in tire concentration of N in sugar 
beet roots due to the application of PVAc reached 4545%, 49,09% and 
47,27% with PVAci PVAc : and PVAc, relative to the control treatment, 
respectrvely While the respective increment in the sugar beet leaves reacted 
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31.96%. 3402% and 3814% Also, the increment in such property due to 
bio fertilization amounted 3S 1S% and 7091% in roots and 6LS6% and 
64.95% with Bioi and Bio ; treatments relate to the control, respectively 
Similar trends were obtained in the case of P. K, Fe, Mn and Zn contents in 
both roots and leaves of sugar beet plants The application of PVAc 
supported to bio fertilization emphasized die role of biofertihzation on 
increasing the concentrations of N, P, K, Fe > Mn and Zn + This maybe due to 
that the PVAc treatment increased die soil moisture content of die soil (Abd 
El-Ghany. 1996) and enhancing the formation of water stable aggregates 
(Tayel and Antei; 197S and Hashem, 1997). This creates a good medium for 
die soil microorganisms and / or die applied biofertilizers to die decay of soil 
oiganic matter Consequently the availability of certain plant nutnents 
mcrease . This will reflect in increasmg the concentrations of N, P, K, Fe > Mn 
and Zn due to the combinations between the studied treatments. Generally 
die highest values m the concentrations of such nutnents were associated in 
most cases with the combined treatment of PVAci + Bio^ 



TABLE <2). Effect of polyvinyl acetate (PVAc) and biofertilaers 
application on yield and total soluble solids (TSS) of 
sugar beet 
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TABLE <>>- Effect of polyvinyl acetate (PVAc) and biofertihzert 01 
mineral content of lugaxbeetplantt. 
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For the sake of clarity, the uptake of such nutnents were calculated 
(concentration of nutrient x yield of sugar beet) and the data are given in 
table (3). The result mdicates the beneficial use of the PVAc and/or 
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biofertilizer on increasing the uptake of macro and niicronutnents by sugar 
beet plants. The favorable effect of PVAc and / or biofertdisere on 
increasing the uptake of such nutnents may be refer to their role on 
decreasing the soil EC and soil pH values and increasing the availability of 
certain plant nutnents as was found in this study {Table 4) Sugar beet plants 
appeared to have a better environmental condition with low salt stress to 
achieve high growth yields. Consequently the uptake of the studied nutrients 
increased in both roots and leaves of sugar beetplants 
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F15. (1), Effect of polyvinyl acetate (PVAc) and bio fertilizers on 
manomitrirntiE concentration in xuzar beef. 
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Fig (2> Effctf of polyvinyl acctttr (PVAc) and biofcrtaarr* on 
tiiicroiiiitrirnts roiuentn tic n insult beet 

Soil Cltrmkal Properties 

Data in lahle (4) cleaily appeal that the sad pH and EC valuer were 
is mark ably decreased alTec ting by foil conditioner and I 01 biofertihaen With 
ie?pect to polyvinyl acetate* data -hc-v that the EC value* vr ere decieasedbelovr 
the control m the soil sample, taken => if e r harvesting by 44 42%, 63.55% and 
6665% due to PVAc it PVAc : and PVAc,, lespectively This may be doe to 
increasing the ability of calcareous soil to hold tT ate l against evapoiabon 
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Consequently, more soluble salts will have the chance to the downward 
movement by the frequent irrigation Such results were stood in agreement with 
the findings of Wassif *f a/. (1997), Hashem (1997) and El-Maghraby et al 
(2000), 

Regarding the effect of bioferhlizen, data show veiy similar bends to 
:lv: - obtained with PVAc* As the respective decrement, EC values reached 
51.27% and 61.43 % due to Bio and Bio:, respectively. Such results were in a 
haimony with Hashem (1997) /He application of PVAc supported to 
biofeilili2£rs greatly affected soil salinity As, the EC values were sharply 
decreased with increasing the rate of PVAc application at any type of the \ised 
biofeitihsahon. The combined treatment of Bio;+PVAc : gained the highest EC 
reduction Generally, the efficiency of the used materials on decreasing soil EC 
values could be airanged in the following older. PVAc?+Bio> > PAVci+Bio; > 
PVAc } +Bio : > PVAc,+Bio : > Bio : > PAVc : +Bio : > PVAcj+Bio, > PVAc ( + 
BiOj > Biol > PVAc, > PVAc A > control 

On the other hand, the decrement in the concentrations of the soluble ions 
of Ca > Mg" p Ma y K y CI.HCO 4 and SO 4 in the conditioning plots maybe 
refer to increasing the solubility of such ions due to increasing the ability of soil 
to hold water due to PVAc applications. Also, improving some physical 
properties of calcareous soil as water stable aggregates and sbucture (El- 
Magluaby and Wassif, 1999) Accordingly, more soluble salb will have the 
chance to be moved deeply to the lower soil depths with the following irrigation 
The application of bioferhlizeis emphasized the sole of PVAc soilcondihonerin 
reducing the concentrations of such ions, such findings indicates that the 
application of PVAc with any type of biofeitihzers specially 3;o could be a 
good management practices for improving calcareous soil properties as reducing 
the hazard effects created by Na and CI ions; reducing soil salinity and soil pH 
values. The latter will reflect on the availability of certain plant nutiients as 
discussed later 
Nutrients Avaflabflity 

Table (4) shows that the applications of PVAc either individually or in 
combination with any type of bioferhlizeis led to increase the availability of 
W,P,Fe,Mn and Zn For example the rate of increase in total M average at 
13.78%, 24 22% and 26.67% due to PVAd PVAc. and PVAc, respectively. 
Abo, the respective increments due to Bio and Bio: reached to 25,56% and 
73-32 %. The highest rate of increment was associated vrith the combined 
treatment of (PVAc: and Bio:), The positive effect of the expeumental 
treatments on increasing total N in soil could be refer to the higher root mass 
from the previous crops or improving the capacity of the soil to retain the 
applied chemical fertilizers and /or fixed nitrogen as in the case of PVAc and 
biofertihzerc (Abd El-Ghany, 1996 and Hashem. 1997). The application of 
PVAc supported by any type of biofertilizers resulted also, in increasing the 
availability of soil P,Fe,Mn and Zn (Table 4). The highest rate of increment in 
the availability of such nitnents was associated with the combined treatment of 
(PVAc : and Bio) This may be due to the positive effect of such materials on 
reducing soil pH values as previously mentioned (Table 4), 

EgypfaanJ + DesertR*s,52>No 1 (2002) 



t*l 



70 



u 
o 



s 



TABLE (4). Soilchemicalpropeities as affected by (he experimental treatment*. 
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Nitrogen Fixing Bacteria 

Data ut table (5) indicate that the application of PVAc soil conditioner 
greatly increased the counts of N>-fixing bacteria Azotobacter and 
AsosptriUum. The rate of increase was depended up on the rate of PVAc 
application. Foi example, PVAc>. PVAc : and PVAc.; resulted in 1067%, 
1233% and 9S3% increase over the control in AzotobacUr counts after one 
month of application while the respective increment reached 692%, SI 7% 
and 650% after two months from application. However, it was 1344%, 
1567% and 1233% in soil samples taken after haivesting sugar beet plants 
On die other hand, a treating sugar beet seeds by biofertilizers resulted in 
increasing the AzotobacUr counts by 1400 %and 1900 % due to Bio and 
Bio : after one month from cultivation; and 942% and 1150 % after two 
months from cultivation; and 1900% and 2511% after harvesting sugar beet 
plants The application of PVAc supported by bioferhlizeis affected 
favorably the AzotobacUr counts as the highest counts (940 x 10' cfa/g dry 
soil ) was associated with the combined treatment of (PVAc : +Bio : ) after 
haivesting Such result was in agreement with those found by Hashem 
(1997) andEl-Maghraby*/o? + (2000) who found that heating calcareous soil 
with 04 L/hr PVAc emphasized the role of (N+P) biofertilizahon on 
increasing the total count of N-fixing bacteria Similar trends were also 
obtained in the AzospinlUum counts due to the individuals and / or the 
combined treatments of PVAc and bio fertilize is. The highest counts in such 
property (770 x 10 cfa/g dry soil) was attained with (PVAc: +Bio:) after 
harvesting sugar beet plants. The favorable effect of PVAc on increasing the 
bacterial counts could be due to its influence on increasing the ability of the 
soil to hold water against evaporation, along with enhancing the 
management and distribution of water and air which means a better 
environmental conditions for increasing such microbial counts (Hashem and 
Wassif, 1997). 
Phosphate Dissolving Bacteria (P.D.B.) 

Data in table (5) show similar trends to those obtained for AzotobacUr 
&ivi Azosprilhum either due to the late of applied PVAc soil conditioner and 
/ or type of biofertilizahon except that die highest counts obtained for 
phosphate dissolving bacterium were recoided m the soil samples obtained 
after two months from cultivation For example, die individual treatments of 
PVAc, PVAc, and PVAc, increased the PD.B. by 215%, 130% and 195 % 
over the control after one month of application while the respective 
increments reached 65%, 46% and 50 % after two months from application 
However, it was 100%, 77% and 71 % in soil samples taken after harvesting 
sugar beet plants On the other hand, the respective increment due to 
heating sugar beet seeds by the individual applications of biofertilizers Bio, 
and Bio: resulted in increasing the P + DB, by 163% and 136 %, respectively 
after harvesting Such results were confirmed by the combined applications 
of biofertilizers and PVAc soil conditioner as the combined application of 
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PVAc; plus Bio: resulted in greater counts of P + DB + than those obtained 
when each applied singly Generally The efficiency of the experimental 
treatments could be ananged in the following order: PVAc?+Bia* > 
PVAcj+Bio: > PVAd+Bio: > PVAc;+Biol > PVAcj+Bio, > PVAci+Bio, > 
Bio: >Bioi >PVAc. >PVAc : > PVAc* > control after harvesting sugar beet 
plants. 

TABLE <5X Effect of polyvinyl acetate (PVAc) and b»fertOiz«s on 
microbiological activity in soil 



l£**1?&**tr 


n flit ■ nil iiili 


Affel "A 1 : Bl#&tW 


Aft»i buvfrftaf 




Ctatol 


Bit 


B»j 


c+»n»i 


B», Sir 


C+a&*l 


B». 


B* 




l-.toMtot-rwMrt{*10 cWfd^r«H)tiMn*l)"ll*) 




C*tf»l 


13 


ISO 


240 


24 


250 


300 


18 


3*0 


470 




PVAc 


140 


170 


450 


190 


440 


510 


2*0 


430 


720 




PVAc. 


no 3^0 

f 


520 


220 


450 


720 


300 


450 


940 




PVAc 


1)0 | 250 


2 SO 


180 


400 


400 


240 


5*0 


450 




2- .l^it^iti/«<iic«n» (*llcfo/f4iyf*il Hatful 30 *1S ) 




C*iA»l 


80 


170 


200 iS 


210 


240 


74 


270 


310 




PVAc, 


140 


280 


280 


ISO 


370 


570 


240 


520 


700 




PVAc* 


K0 


340 


450 


200 


480 


510 


250 


570 


770 




PVAc. 


130 


240 


240 


170 


300 


440 


210 


410 


5*0 




3-FWf»Wi*4irf*ly&fctiBilv (no'cfa/f4^f*il)(aiba"10 4 ) 




C*tf»l 


20 


80 


107 


48 


110 . 120 


35 


91 


100 




PVAc, 


43 


94 


11? 


79 


lit 


1J5 


71 


105 


140 




PVAc. 


54 


110 


lit 


70 


135 


152 


(2 


120 


148 




PVAc. 


59 


98 


118 


71 


120 14$ 


n 


110 


12 4 




4-CO:*vtta*&(&ffl00ft*ilfl«ki)(iriull ) 




C*u»l 


33 


9J 


9$ 


+ 3 


13 .1 


14 


5.9 


19J 


21* 




PVAc* 


SI 


Hi 


1?$ 


111 


14C 


19.4 


14 2 


240 


31 s 




PVAc; 


8J 


11J 


17* 


12J 


187 


21 J 


1*1 


28.2 


3*0 




PVAc 


8.4 


12J 


11 J 


121 


181 


20 to 


Ufi 


271 


33 J) 





C0 2 Evolution 

CO : evolution is a universal index used as a ciitenon for microbial 
activity, as the caibon mineralization pattern based on the values of CO 
evolved from the soils amended with soil conditioners in combination with 
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biofertilizers (El Maghraby and Wassif, 1999). It is evident from table (5) 
that all of the experimental treatments enhanced CO: production. However, 
the amounting CO: yield found in die soil samples taken after harvesting 
sugar beet plants were higher than those found in the other two soil samples 
This means that the CO: evolved from the conditioning soil increased with 
time The application of PVAc: supported by Bio> gave the highest CO: 
production (36mg/100g soil/ 24 hi) Such results were stood in agreement 
with those obtained by Hashem (1937) 

From die above-mentioned results it could be concluded that the 
application of PVAc individually or in combination with Bio : can be 
successfully used for improving calcareous soil properties as reducmg soil 
pH and EC values, avoiding the hazard effects created by Na and CI ions; 
increasing the availability of certain plant nutrients; improving the activity of 
soil microorganisms and increasing sugar beet yields However, die 
combination of PVAc : +Bio : (polyvinyl acetate at rate of 6 L far plus 
phosphate dissolving bacteria and nitrogen fixing bacteria) was the superior 
treatment in this respect. 
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ON THE ECOLOGY AND PHYTOSOCIOLOGY OF 
EL-OMAYED AREA, EGYPT 

Heneidy, S. Z- j £ H. Hendaw/; L. M. BMak aai A. A, El-Khouly" 

Botany Department, Faculty of Science. Alexandria University, 
Alexandria, Egypt. 

Depaitement of Plant Ecology and Range Management, Desert Research 
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The average of density for 62 perennial species in five typjs 
of habitats was recorded. The highest density in coastal 
sand dune habitat was contributed by Launaea resecbfoUa 
while, in saline depression, inland plateau and hdge the highest 
account was recorded for Salsola tetrandra, L resedifotia, 
Scorzonera undnlata. The ridge habitat contributed the highest 
number of species (32 species) while the lowest number was 
attained in the non-salme depression (20 species). Sixty-two 
species belonging to 24 families were recorded The highest 
contribution was presented by members belonging to family 
Compositae followed by Gramineae and Chenopodiaceae (15, 
13 and 13%, respectively) On the community levels, the plant 
of inland ndge exhibited die lughest abundance m terms of 
absolute density while plant community of the non-saline 
depression exhibited the lowest value. 

Most perennial species exhibit their greatest phonological 
actrvrty during winter and spring and weie less active or 
donnant during autumn. However, some specres particularly 
most shrubs and sub-shrubs, continue to be active throughout 
the whole ysar (e.g. Deverra iortuosa, Ht&anthmmm hppii t 
and Arteniaa herba alba). The most common life-forms were 
of the woody species (76%) which include 41% non-succulent 
leaves and 5% succulent leaves, while the contribution of herbs 
represented 25%, of which 5% were non-succulent leaves. 

The tallest plants recorded during the growing season in 
the whole aiea were those of Tkymelaea Ursula, Lyciion stxawii 
and Anabasis articulate were among shrubby species and 
Asphodehis ramosas of the perennial heibs and the grass 
Ammophila armaria. On the other hand, the sub-shrubs 
Heitanthemum Uppii and K kohricum were the shortest 

Some other human activities have more impact on the 
vegetation than the over grazing by livestock The various 
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activities have different impacts on the plant diversity {eg 10 
species of the recoided species were rated as endangered 
species due to human impact or desertification). 

Positive significant correlation coefficients were found 
between soil depth and both abundance of ever-green shrubs 
with non succulent leaves and with heibs 

Keywords obseivatoiy, human impact desertification, ever-green succulent 
leaves species 

El-Omayed observatory is a part of the northwestern Mechtenanean coastal 
land of Egypt It was located SO km west of Alexandria in the fonti of 
transect which consists of a senes of elongated ridges, alternating with 
depressions, running parallel to the Mechtenanean coast in NE-SW direction 

The region is characterized by marked physiographic heterogeneity 
and different types of habitats, which leads to distinct local variations in the 
distribution of vegetation It offers a wide spectrum of wild plant species in 
the range of 110-130 perennials and more than 75 annuals The vegetation 
belongs to the "Steppic Eastern Africa Domain of the East Mediteiranean 
sub-region" according to die classification of Quetzal (Abdel-Razik et dS. y 
1996) 

The study area is bounded by latitudes 3D 11 27 and 30° 52 N* and by 
longrtudes 28" 55 and 29 11 20 E + It extends for about 17 5 km from the sea 
shore lnlandwards Geomorpho logic ally the area is characterized by low 
relief and mild topography The topography becomes higher in an irregular 
fashion from coast inland The relief is characterized by successive 
undulations of calcareous rocky ridges (with altitudes of 10-70 m) running 
more or less parallel to die coastal line and are alternating with land 
depressions Three distinct major physiographic features are recognized: a) a 
coastal system covering a small part of the tenitoiy and including die coastal 
sand dunes, b) ridges and depressions (saline and non-saline) system which 
constitutes the main part of the territory and c) the inland plateau system 
close the inland desert The objective of this part of the study is to record 
seasonal changes in the vegetation and soil parameters of rangelands 
sjfftem. 

MATERIALS AND METHODS 

Fifteen plots have been carefully selected along a transect intersecting 
the obseivatoiy tenain These plots were selected to represent the following 
main habitats; non-saline depression (sites I A,B and C; fenced "1" and 
unfenced "2" t rocky ridge (sites II A and B) > inland plateau (sites III A; 
fenced "1" and unfenced "2" \ salme depression (sites IV A and B) and 
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coastal and sub-coastal dunes (sites V A, B, and C) Locations of these sites 
(layed within permanent sampling stands) were fixed in the obseivatoiyarea 
The p. re a of each sampling stand was 50 x 100 meters which was 
based on many considerations including the growth-fonu of the species, the 
homogeneity of the vegetation and the topography In each stand, 50 
quadrates, each 1x2 meteis size, were sampled according to a fixed random 
distribution layout then were marked metal peimanent points. These plots 
were used for quantitative measures of vegetation. 

A list of species present in an area can often provide interesting 
information, particularly if the list includes species which were poor 
colonists of distuibed areas. Accordingly, a florishc list of species present in 
each site was recorded each season Absolute and relative density of each 
permanent species were calculated. Plant nomenclature was done according 
to Takholm (1974) and were updated following Boubs (1995). 

Soil description was earned out according to the terminology cited by 
the US Soil Suivey Staff (1975). In each site four sets of soil samples were 
collected, each set was represented by composite soil samples at three 
successive depths, 0-15, 15-30 and 30-45 cm These soil samples were air 
tbied crushed and passed through 2mm sieve and subjected to the following 
detenmnations: particle size distribution was carried out by sieving for 
sandy soils and by pipette method for moderately textured soils. CaCO. was 
determined using Collin's calcimeter Total soluble salts were deteimined 
in 1:25 soil water extract according to Richards (1954). Organic matter 
content was determined according to Walkely and Blak's method. Sodium 
and potassium was deteimined by flame photometer, calcium and 
magnesium were deteimined volumetncally using Veisene method Chlonde 
was determined by titration with silver nitrate, while caibonate and 
bicaibonate were deteimined by titration with standard hydrochloric acid. 

RESULTS 

Table (1) shows the average of absolute density (individuals/100m~ } 
for 62 perennial species in the five types of habitats. The highest value of 
absolute density in the coastal sand dune habitat was contributed by Launaea 
re$e<hfoha (412 ind /lOOnr), while in saline depression, inland plateau and 
ndge the highest value was recorded by Salsola tefrandra, L resedifoUa, 
Scorzomra undulata (49, 242 and 16S indVlDOnr respectively) The ridge 
habitat attained die highest contribution of species (32 species) while the 
lowest contribution was attained in the non-saline depression (20 species) 
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TABLE (IX Average absolute density (individual/lOOnr) of species 
within the permenant plots in the different habitats of El- 
Omayed Observatory, 
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Phonological phases, life-forms, families and presence percentage of 
plant species in the different habitats were represented in table (2), Sixty two 
species belonging to 24 families were recorded. The highest contribution 
was presented by members belonging to family Compositae followed by 
Gramineae and Chenopadiaceae (15, 13 and 13%. respectively) The most 
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common life-fornis were the shrubby species (76%) which have 41% with 
non-succulent leaves and 5% with succulent leaves while the contribution of 
herbs represented 25% of which 5% has non-succulent leaves. The 
contribution of geophytes was 5%. 

Phenophases of plant spscies in the 15 plots in different habitats 
during two seasons were presented in table (2) + Most perennial species 
exhibit greater activity during winter and spring and were less active or 
donnant during autumn However, some species, particularly most of the 
shrubs and sub-shrubs, continue survive throughout the year (eg Deverra 
tortnosa, Hehanthetmwt fl#pn\ ArUmsa herba -alba). On the other hand, 
phenological records indicated that most of the species were in the donnant 
phase, while some of them start their vegetatrve activity For example, the 
maximum vegetative growth of shrubby species was attained by those of 
the non-saline depression. 

TABLE (2)* Plienophase, life form and presence s /i of the plant species 
in Uie different hab itats rep resenting EL Omayed 
observatory during spring and autumn seasons 
(Ev=eveigreen, Sh s Shrub, L.ns=Leafy non-succulent 
H=Hefb, L.S=Lf:ify succulent, Ls,S= Leafless succulent* 
Ds= Deciduous, G=Geophyta ,Vg=tregctatire growth, 
L.o=Leafing out, F.b=£tower buds, Fl= flowering, Fr = 
fruiting &s=Seed shading, Dr=Dormancy and P= Presence) 
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The average height of different plant species recorded in the study 
ranges between 1 and 30 cm (Table 3) + Although it varies widely in different 
sites and habitats, it depends to some extent on the life-forms of such species 
and sometimes vanes with the penological behavior of some species 
especially perennial herbs and grasses. The shruby species Thw&laea 
farsuta, Lyaum shamt and Anabasis arbculata> the perennial herb 
Asphodehis ramostis and the grass Ammoptila armaria were the tallest 
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recoided plants in the glowing season in the whole area. On the other hand, 
the sub-shiubs H&hanthemurn Uppii and K kahtrictan were the shortest 

TABLE (3). Average height (upper figure, cut) 4 Standard Error 
(Lover figure) of the most common ipecies in the different 
habitats of El-Omaycd Observatory during spring and 
autumn. 
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TABLE (3>C«nt 
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The average physical and chemical properties of the soil m different 
habitats of the study area were presented in table (4) t The coarse particle was 
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found in the inland plateau at depth of 0- 15 cm followed by the saline 
depression at depth of 30- 45 cm. Clay particles ranged from 0.12 to 06 
mm. It reached its highest percentage in the saline depression (22 9% ) at 
die depth of 15-30 cm, followed by the non-saline depression (13,4%) at the 
depth of 0- 15 cm, while the maximum percentage of clay, was attained in 
the saline depression (7.5 and 5%) at depths of 30-45 cm and 15-30 
cm , respectively 

The highest value of electee conductivity EC was attained in the 
saline depression. Remarkable variations in the EC were noticed at the same 
habitat. For example, in the non-salme depression EC value at 15 cm depth 
was 441 dsm l while, it was 5 + dsm * at 30 - 45 cm depth. In the sand 
dunes. EC was QSS dsm * at 15 cm depth while it urns 2 7 dsm ! at 30-45 cm 
depth. No significant variations in pH (soil reaction) in all different habitats 
were found The maximum concentration of Ca and Na were attained in the 
saline depression habitat with relative increase with depth in sand dime 
habitat. Mostly all the anions reach its maximum value in the sand dunes 
followed by saline depession, while there was a reverse trend for HC0 3 
and SO, wrth the notable increase in CI SO, and CaCO, (342 %, 213 % 
and 504 %, respectively). 

Correlation between life-forms and soil properties at different depths 
m different habitats during the two sampling seasons (sping and autumn) 
were shown in table (5) Significantly positive conflations were found 
between soil depth and the abundance of both evergreen shrubs with non- 
succulent leaves and die heibs 

DISCUSSION 

The present-day vegetation was the result of a complex interactive 
network of a large number of various factors (Le Houerou, 1992). 

1) Fkristk factors: The flora was the result of geologic, paleoc lima tic, 
paleogeographic histoiy and biological evolution. This flora was a mixture 
of recent paleoartic and inherited palaeotropical elements (Quezel, 1976). 

2) Ctunatu The govenung climatic factors were rainfall amount and 
distribution, drought stress, temperature and cold and the P/PET ratio (where 
P = annual precipitation and PET = potential evapo transpiration) 

3) Edapfcir Geology,petrology, physiography, topography, hydrology, 
erosion, soil, water and nutrient budgets 

4) Anthropozoic activities The pressure from animals on ecosystems. 
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TABLE (4X Average of physical and chemical properties of the soil in 
the different habitats of ELOmayed Observatory . (SoU 
depth m cm; a = 0-15, b= 15-30 r c =30-45) 
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TABLE (5a). Simple correlation coefficient (r) between life-forms and 
soil xof cities during autumn 
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TABLE (5b). Simple correlation coefficient (r) hetween Eft-forms and 
10 ilp roper ties during spring 
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A considerable proportion of all ecological work in the past and to 
some extent at the present has been directed towards the description of 
vegetation The object of such description was to enable ecologists to build a 
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mental picture of an area and its vegetation and allow the comparison and 
ultimate classification of the different units of vegetation. 

Detailed description of the stratification of vegetation and the 
measurement of height of the abundant species foim an important part in the 
understanding and recording of the vegetation structure (Kershaw. 19S5) + In 
desert ecosystems of the western Mediterranean coastal land of Egypt the 
stratification of the vegetation has not been long recognized as one of its 
characteristic features. This may be due to the fact that die variation of 
species height between and within habitats were not remarkable (Le 
Houerou 1991. Abdel-Razik tt at. ,1996). Generally, there was no notable 
effect of fencing on plant species height in the new fenced area But the 
most striking obseivation in this area was that Aspodehis ramosus always 
exhibit a notably lower height in the freely grazed sites as compared with 
that in the protected sites Meanwhile, through the long field obseivation 
extended for several years in different habitats with different grazing 
pressures, there were obvious variations in height of the perennral range 
species as a result of different grazing pressures 

Results of the present study demonstrated clearly tire importance of 
soil salinity and CaCO on vegetation composition. Zahian et at. (1990), 
Shaltout and Sharaf El-Din (19SS) recognized these soil factors together 
with moisture availability as the most critical factors determining tire type 
of vegetation as well as its richness in other areas Highly significant 
correlations were found between soil salinity (EC) and CaCO, content The 
most affected life-forms were those of the evergreen shrubs and herbs during 
autumn and spring. Tire positrve relationships obtarned were also in 
agreement with the results of Sheng et ah (1994) where soil pH, sorl 
structure and soil humidity were the main acting factors controlling the 
pattern and distribution of weed community m Huoqui Country of China 
Variations in abundance measurements, density (individual m") in tire 
different habitats and for the different Life-forms of the community are 
presented in table (6) 

TABLE (6). Measurement* of abundance in different habitats. 
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The plant community under study was composed of 51 herbs. 49 sub- 
shrubs and 17 shrubs. Besides spatial variations m the vegetation 
composition of die plant communities, the composition of life-forms reflects 
the response of vegetation to variations in certain environmental factor. In 
this respect, chamaephytes represent the most abundant life-form and 
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attained the maximum figures in the study area, while the geophytes attuned 
the minimum. At the community level, (integrating the data from the life- 
fonns) plant community of the ndge habitat exhibited the highest abundance 
in terms of absolute density while the lowest one was exhibited by plant 
community of the non-saline depression. However, the abundance of woody 
species {sub-shrubs and shrubs) was the highest followed by that of heibs 
On the other hand shrubby species showed the lowest abundance at the 
commumtylevelas wellas the habitat level. 

The impact of man was a dominant factor in arid environments of the 
world In particular, the desert of the Middle East have been affected by 
human activities for thousand of ^ars (Zohaiy, 1973). The percentages of 
different land use type at Omay?d was summarized by Kamal {1996) 
in table (7). 



TABLE (7). Thepertentage of different land use at Omayed region. 
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It was obvious that overgrazing and eradication of woody species 
were the dominant land use types Heneidy (1993) and Heneidy and El- 
Darier (1995) at Omayed area recorded that the human activities (e.g. 
clearing and wood cutting of natural vegetation) weie more effective on the 
vegetation than over grazing by livestock. The various activities have 
different impacts Generally crop expansion, overgrazing, and firewood 
collection were the most harmful and were responsible for 80 % or more of 
the havoc (Le Houeiou and Gillet, 1990) In the observatory, 10 species 
rated as endangered specres due to human impact or desertification (Abdel 
Razik et al t 1996) were listed in table (8). 



TABLE (8). The probable causes of some endangered species at Omayed 

region. 
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There were direct and indirect causes for ecosystem degradation and 
species impoverishment in the study area. The direct causes were related 
mainly to the ways in which man has used and misused the natural resources 
since its early history. More recent land use activities were even more 
devastating {Ayyad, 1973) Evaluation of the effects of the environmental 
factors threatening the wild life should be also taken in consideration Many 
of the range land species in the present study area were highly palatable 
particularly dwarf species (Abdel-Razik tt al t 19SSa,b and Heneidy 1992). 
On the other hand, Heneidy and Bidak (199S) recorded that many of species 
in the coastal region especially die palatable ones will be threatened with 
continuing die overgrazing. Depending on the status of the lange conditions 
and human impact in die study area most of the recoided species in the 
present study could be classified as a good pasture and have multipurpose 
uses but required careful management throughout the year. 
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THE EFFECT OF NATURAL SOIL CONDITIONERS 

ON CALCAREOUS SOIL PROPERTIES AND 

BARLEY PRODUCTION UNDER SALINE 

CONDITIONS 



Alaga f MJ). 

Soil Conservation Dept, Desert Research Center, El-Mataieya, Cairo, 
Egypt 

Afield experiment was earned out with barley crop doling 
1999/2000 growing season at Maryout Station of Desert 
Research Center The applied treatments were: control, 
farmyard manure (FYM) at the lates of 10, 20 and 30 tons/ha 
and town refuse (TR) rates of 10, 20 and 30 tons/ha The 
experimental design was based on completely randomized 
blocks with four replicates All treatments received N and P 
fertilizers with rates of 1675 Kg N/ha and 375 P;0<Vha, 
respectively 

The results indicated that the best treatments arranged 
in the following older: 30 tons FYM/ha, 20 tons FYM/ha > 30 
tons T.R./ha, These values were 5.31tons'ha, 504 tons/ha and 
4S5 tons/ha, respectively. The piant content fram K , Cu" and 
Na was the highest in case of 20 tons FYM/ha, while the 
highest values of Fe andZn were incase of 30 tonsT.R/ha 
These are due to the high content of soil conditioner The 
highest value of Mn content was in case of 10 tons FYM/ha 
This brought about a low yield in this treatment. EC and ESP 
values after harvesting were the highest in case of 20 and 30 
tonsTRAa. 

Keywords farmyard manure, town refuse, calcareous soil, barley saline 
condition, nucronutnent Fe, Mn, Zn and Cu, Maiyout 
research station. 

The limiting factor for horizontal extension in desert areas is available water 
resources The insufficient water supplies level to use less water qualrty for 
irrigation, using such water is accompanied by salimzabon process which 
cause soil degradation. In this respect, soil conditioner application is 
necessary and vital to face such problem and increasing crop production In 
Egypt, calcareous soils represent 25% of the new reclaimed area. Because of 
the limiting water supply, the need of expanding agricultural land had led to 
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the use of saline water in irrigation which caused soil deterioration in some 
areas 

Abdel-Salam et al. (19S3) found that the yield was decreased under 
saline water imgahon while impraved by oiganic manure application. Tire 
lughest yield was obtained on normal soil receiving organic manure at 25 
tons/ha level and ungated with saline water (3000 ppm) Also, El-Sibaie et 
al (1983) found that barley yield was posrtivelyaffected by organic manure 
treatment and negatively by saliruty levels. They added that, the best yield 
was obtained when normal soil was treated with organic manure of 25 
tons/ha and ungated with 6000 ppm saline water. Similar results on wheat 
wereobtamedbyBhapal(19S9)andRa2a^a/,(19S9).El-Tony^io?.(1990) 
studied the effect of different organic manures, ie . clover straw, sheep waste 
and town refuse on dry matter production of wheat crops They reported that 
dry matter production of wheat plant was positively related with manuring 
and negatively with water salinity. However* they added that sheep waste 
and clover straw were more effective than town refuse. Under high salinity 
of water and calcareous soil, Khalilif£/.(1991) reported that the increase in 
the grain and straw yield of wheat was accompanied with die organic wastes 
whrch improve the water use efficiency Wassif et al (1995) studied the 
effect of some soil amendments on production of wheat under saline 
irrigation water. They found that the magnitude of increase over die control 
treatment quantity reached 20 9, 384 and 275% for straw, grain and straw 
plus grain yields, respectively Daluya Wol.(19S7)and JareckitffaJ- (1991) 
observed that the application of Farm ^iid manure (FYM) increased the 
concentration of N, P and K of maize and wheat plants. Similar trend was 
obtained by Sakr et nZ. (1992) on wheat under salinity condition. 

Ibiahim et al. (19S6) showed that significant increase in Fe. Mn and 
Zn concentrations heib and pea plants were attained with organic substances 
compared to unfertilized control Wrth respsct to the electrical conductivity, 
Hamdi et al. (196S) stated that the applications of saline water containing 2 
g/Lof different salts decreased EC of die soil extract (Clay loam) to different 
degrees. Sharma and Ball (1975) showed that the effect of urigahon with 
saline water was more pronounced on sandy loam soil than clay loam one 

Abdel-Hamied et al. (1991) found that Diethyiine tnamme penta 
acidic acid (DTPA) ex tractable Cu and Zn ranged from 0.S-2 and 1.4-3 S 
ppm, respectively, in salt affected soils. 

Yousiyer a/. (19S4) found that the addition of poultry manure to three 
soil types increased five electrical conductivity greater than 7 cLS/m. 

The aim of the present investigation was to study the effect of natural 
soil conditioners on controlling salinity hazard and barley yield as well as 
some soil properties after harvesting 
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THE EFFECT OF NATURAL SOIL CONDITIONERS 
MATERIALS AND METHODS 



The field experiment was canied out at Ubryaat Station of Desert 
Research Center The soil analysis of the experimental sit is presented in 
table (1). 
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The experiment studied the effect of natural soil conditioners on soil 
properties and barley yield The applied treatments consisted of two natural 
soil conditioners, each type was applied at 4 levels > 10, 20 and 30 tons/ha 
The experiment was conducted in a completely randomized block design 
with four replicates for each treatment. The site was divided into 42 m\ All 
treatments received 167.5 Kg N/ha as NHJJOi and 37_5 Kg P^O./ha as 
superphosphate fertilizers. 

Barley was sown at the rate of 100 Kg/ha in 2/12 (1999) in the 
experimental plots, the saline water (2000 ppm) was applied at intervals of 
10 days using surface irrigation. The applied water has pH 8.22, EC 3.32 
dS/rn, soluble Ca' 9 meq/L, Mg" 9 meq/L, Na 1608 meq/L, K* 0.51 
meq/L HCO, 5 meq/L, CI 19 meq/L and SO, 93 meq/L. FYM has N 
1.55%. C/N 14S3, EC 34.9 dS/m and water holding capacity 180%. Town 
refuse lias N 1.48%, C/N 12 23, EC 33.5 dS/in and water holding capacity 
100%. After haivesting. surface soil samples (0-30cm) were taken from each 
treatment and prepared for determination of Fe ', Mn , Zn " and Cu in 
DTPA extractant Alter maturity of the yield grains and thaw were recorded 
and statistically analysed according to Snedecor and Cochran (1967) 
Thereafter plant samples were wet ashed with HNO,;HC10 4 : H5O..10: 4:1 
respectively according to VanSchowenburg (1968) and determined Fe, Mil, 
Zn,Cu,KandNa. 

RESULTS AND DISCUSSION 

The values of barley yield as affected by different levels of Farmyard 
manure and town refuse are given in tables (2 and 3). 

Regarding the FYM, all rates were significantly increased the yield of 
grains and straw. Apparendy the best rate of FYM is 30 ton /ha, where the 
yieldis 5.31 ton/ha and 8.S9 ton/ha for grains and straw, respectively From 
the economic point of tow the rate of 20 tons FYM/ha was the best, where 
the grams and straw were 5.04 tons/fed and S.925 tons/ha. respectively This 
is owing to the enhancing of water use efficiency. 

Egyptian J. D«ert Res , S2, No 1 (2002) 



1Q! 



Alaga, MD. 



Concerning the town refuse (TR) effect, all rates were significantly 
increased Ate grains yield, while the straw yield significantly decreased 
compared to the control yield 



TABLE (2). The effect of natural soil conditioners on 
barley (Ton/ha.) 
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TABLE (3). The effect of natural soil conditioners on straw yield of 
barley <Ton/ka). 
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Table (4) shows that the high content of Fe in bailey grains was 
obtained from town refuse treatments. This is owing to the high content of 
iion in TR (table 4), while the highest value of Mn was in FYM at the rate of 
10 ton/ha. This is due to tire high content of Mn in FYM, also the few yield 
in this treatment. While this value decreased in other treatments because of 
the dilution effect. The zinc content in barley grains was high in different 
treatments as compared with control treatment. This was true for eithei FYM 
or TR. The copper content of barley-grains was high for the rate of 20 
tons/ha of FYM and the rate of 30 tons/ha It is apparently for the available 
of Cu DTPA in FYM Similar result was obtained in case of potassium and 
sodium content. On the other hand, these results are because of the EC which 
is high for FYM (349 dS/m) and TR (335 dS/m) + Moreover, these values do 
notrep'esentthe fact because of the different acid content. 



TABLE (4X Mineral content of barley grains as affected by soil 

conditioners. 
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FYM= Farmyard manure 
TR=To\t» refuse 
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THE EFFECT OFHATORAL SOIL CONDITIONERS 



Table(5) shows that the EC of soil samples after harvesting decreased 
through different FYM treatments relative to the initial soil EC (5 + S6 dS/m). 
In this respect, the EC values in case of FYM treatments at the rates of 10, 
20 and 30 ton/ha were3 66 > 436 and 4.28 dS/m, respectively 
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TABLE (6X Available mirronutritnb of soil after harvesting as affected 
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FYM s Fantiyanl manure 
TR=To\m refuse 



On the other hand, TR treatments caused a slight increase in soil EC 
after harvesting. Generally, the FYM is better than the TR The ESP 
increased in case of TR more than FYM This is owing to the high content of 
sodium in TR. 

Table (6) showed that the highest contents of Fe, Mn, Zn and Cu were 
in case of Town refuse The best treatments were FYM 20 and 30 tons/ha 
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concerning bailey grains and straw. The low content for most elements in the 
case of the high yield. This fact due to the dilution effect From the 
economic point of view the late of 20 ton FVM per hectare was the best 
treatment 
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EFFECT OF N r FIXING BACTERIA AND 

ACTINOMYCETES AS BIOFERTILIZERS ON 

GROWTH AND YIELD OF CUCUMBERS IN SANDY 

SOILS IN EGYPT 

Amer MJVL; MA* Swtlim; Bouthaina F. Abd El-Ghany and 
AnnlM. Omar 

Bot Dept., Fac of ScL, Benha, ZagazigUniv, Egypt- 
Soil Fertility and Microbiology Dept, Desert Research Center, El- 
Matareya, Cairo, Egypt, 

A greenhouse experiment was earned out to study the effect 
xlJDf inoculation with the most active strains of AzotobacUr, 
Azospirilhtm and Streptomyces on the total microbial counts, 
growth parameteis of cucumbers, disease severity pre and post 
emergence damping off andsurvrval of the plants. 

Generally inoculation with these strains increased the soil 
microbial activities, decreased The harmful effect of Bhzoctoii a 
seism on both microbial and growth parameter of cucumbers 
(plant height root length, fresh and dry weight, number of 
flowers and fruits, weight of fruits, chlorophyll content and 
nitrogen and protein percent in fruits) 

Streptomyces ly&ctis (N^ L ) gave the highest reduction in 
disease seventy pre and post emergence dampuig off but 
Azotobacter chroococcnm (R ( ) and Azospirillum lypoferum 
(K 1U J gave the highest effect on the improvement of the growth 
parameter and suivival of cucumber plants 

The used strams as a tii mixture also exhibited high 
reduction of disease seventy together with an increase of the 
growth and yield of the plants 

Keywords azotobacUr chroococctim, azosptriUtan Hpofertoti sfreptomyces 
lydtctis, rhzoctoma solam r root-rot, damping off 

Desert soils are generally poor in then organic matter content which serves 
as a source of energy for the development of microorganisms and supplying 
them with essential nutnents (Bear, 1965 and Ishac, *faf., 1986 b) 

In Egypt, plant production is carried out in reclaimed soils, 
particularly in sandy soils which sxiffei from structural, nutntional problems, 
water scarcity and alkaline pH values The use of organic manure can 
improve such soils. Also, much attention was given to biofertilizer 
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technology for increasing agricultural production in order to limit the use of 
chemical fertilizer* and the pollution In particular seed inoculation by 
different types of bacteiia has been discussed (Abd El-Ghany, 1994 and 
Hassouna,*fo/ + , 1993) 

Micro organisms that colonize roots are ideal as bxocontiol agent of 
soil borne disease {Nemme,ef a/, 1996 and Schloter and Hartmann, 199S) 

Bioferhlrzahon techniques either by single or mixture of N : -fixing 
bacteria, led to maximize die count and activity of such micioorgansims for 
oigamc decay and mineralization, which is essential for nutrient availability 
for plants which intuni enhances plant growth in desert soil (Vlassak and 
Reynders, 19S0 and Abd El-Ghany, 1994 and 1996). 

Actmomycetes also act as a biofertilizer agent and soils treated with 
Streptomyces showedbetter development of cucumber, with plants healthier 
in appearance and higher in fruit yield compared with controls (Turhan, 
19SlbandTahvonenandA\okainen > 1990) 

The objective of this study is to evaluate the effect of rhizospheric 
microorganisms as bioferblizers on the growth and yield of cucumbers 
grown in sandy soils. 

MATERIALS AND METHODS 

The experiment had been done in pots under greenhouse conditions 
in the year 2000 at Desert Research Center, Cairo, by using sandy soil as 
described in table (1) (Richards, 1954). Sheep manure as organic fertilizer 
was mixed with the experimental soil month before cultivation at the rate of 
L0%<100gpof). 



TABLE (1). Tlie an alyris data of tlir applied soil and org 


ink 


manure 


i 




iBltBUl 


D»r&{c&) 


C+*J*fr t**/L 


Fa* So* 


Sib 


Cky 


■ l l -:~Jv 








t-rs 


39.01% 


40 soy. 


• J7% 


141% 


Juiy 








IB* 
f+aT 


1 


M | 


d 


d 


■H 


a 


. -^i._; 


httl - lii-'^ 




* 

u 




4 
% 


U 


d 


d 

u 

33 








7-f 


17 


0.09 


o o': 


0CH 


17 


5,7 


13 


9£ 


% J 


bj 


ii 


114 


)I 






- 


29&1 


17J3 


\n 


UJ 


M«»m> imvn , % 29 





EC. = Electric tODAxtifty. 

O.C. = Qrguuc c*rixei 



Oil = OrgmK natter 
T.N + = Tottl nitrogen. 



Egyptian J- Desert Res , 52, Ho 1 (2002) 



115 
EFFECT OF N r nsmG BACTERIA AND ACTTNOMYCETES 

For each treatment, 12 potteiy pots (40cm diameter) were filled with 
10 kg air dned sheep manured soil. Supeiphosphate (15 5%PO } was 
applied at the rate of 150 Kg/fed (15 g pot ) + All treatments received the 
same rates of N and K fertilizers at the rates of 300 Kg N/fed (39 pot 1 ) in the 
fonn of NH.NO* (335% N) at 3 equal doses after 15, 30 and 50 days of 
sowing. Potassium was added at the late of 100 Kg K,SO< / fed (19 pot 1 ) 
before flowenng stage. 

The fungal inoculum {Rtnzoctoma solaii) isolated from rotted roots 
of cucumber plants was added to the soil at the rate of 5% (500 g pot ')♦ The 
mfected soil was watered and mixed thoroughly for two weeks before 
cultivation to ensure growth and distribution of the inoculant fungus. Control 
pots were treated with the same amounts of sterilized sandy soil water 
medium without fungal inoculation- 
Fresh liquid culture of pure local strain of either Azotobacter 
chrococcum, AzospiriUmn hpoferum or Streptomyces hdtctis isolated from 
rhizosphere of different plants at different localities, purified and identified 
according to Bergy's Manual (1974 and 1934) was used as a biofeitilizer in 
the fonn of single strain* or mixture of two or three strains at the rate of ~ 
10 colony forming unit (cfu)lml Cucumber seeds provided from 
Agriculture Research Center (cuccumis stivus - Pathandra f Hybrid Japan) 
were washed and immersed for 30 minutes in liquid culture of the tested 
bactena and actinomycetes as mentioned before. CMC. (0.5%) was used as 
an adhesive agents Seeds were then dried at 30 Cfor two hours 

A number of ten treated cucumber seeds were sown in each pot and 
also untreated seeds sown by the same maimer and used as control. After 
seedling, each pot was thinned later into 5 seedlings Pots were directly 
ungated to provide a suitable moisture foxiywcula. 
Treatments under this study can be summarized as follows: 
I- Uninoculated and uninfected soil (control) 
Treatments ayid tounficUd soil 

1- Azosptrilhmi Upofeuun K, with the capacity of N:- fixation (133 

ppn). 

2- Azotobacter chrococcum R t with efficiency of U r fixation (210 

ppn). 

3- Mxtureofl+2. 

4- Streptomyces lydictis N tl ,* 

5- KGxture of 1 +4. 

6- Mxtureof2+4. 

7- Mxture of 1+2+4 

II- Uninoculated and infected soil with Rftizoctoma solan! (control). 

All previous treatments (1-7) were applied with soil infected with R 
solam 
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The same treatments were made in plastic cups (10 cm diagmeter) to 
lecoidthe percentage of pre - and post- emergence damping off and number 
of survival plants 30 days after planting. 

Microbial analysis of the soil and morphological characteristics of 
cucumber plants were determined at intervals of 30, 50, 70 and 90 days of 
planting, these penods represent vegetating, flowering, frurting and 
harvesting stages of plant growth, respectively. 
Microbial Count* 

Modified Ashby*s, semi solid malate and starch nitrate media were 
used for isolation of Azoiobacter, Azosptrillum and Sfreptomyces. isolates 
respectively from rhizosphere samples collected at different stages of plant 
growth to dete rmine then densities for cucumber plants 
Disease Severity Index < D SI ) 

It was determined using the formula applied by Meshram and Jager 
(1983). 

Parameters Measured of Cucumber Plants 
Shoot and root length (cm plant ) 
Fresh weight of shoots and roots (gm/planf '). 

Dry weight of shoots and roots were recorded after oven drying at 70 l, C 
until reaching a constant weight following Black et ah (1965). 
Number of flowers and fhuts per plant 
Fruit fresh weight 

Chlorophyll content was measured with a Minolta chlorophyll meter 
(SPAD-502) to determine the total chlorophyll in fresh leaves 
Total nitrogen and total protein percentage of fruit were measured by 
the application of the Kjeldahl method as describedby Jackson (195S1 
Statistical Analysis 

Data were subjected to statistical analysis using die method 
described by Snedecor (1966). The least significant difference (LSD) was 
used to differentiate means (Waller and Duncan, 1969). 

RESULTS 
Total Microbial Counts 

It was observed from the results given in table (2) that the microbial 
count increased gradually towards the fruiting stage then decreased at 
harvesting stage of cucumber plant. Inoculation with biofertilizer agents 
individual ci in a mixture di- or th- stimulated the microbial growth in both 
infected and uninfected cultivated sandy soil to a considerable extents. The 
highest total microbial count was noticed in inoculated treatment with a 
bacterial mixture in uninfected and infected soil being 376, 240 x 1D J 
cfu/gm dry soil, respectively comparing with controls being 128, 112 x 10 
cfu/gm dry soil at fruiting growth stage, respectively. 
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TABLE (2X Effect of inoculation with bio fertilizer agents and infection 
with R solanx on total microbial counts (Azotobacter, 
Azospinlhtm mid Streptomyces) in the rhizo sphere of 
tucumfacrplants (counts x 10^ CFU g* dry soil). 
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Effect of Biofertilizer Agents on Disease Severity Index (DSI) of 
Cucumber Plants Infected wifhR Sotani 

The results obtained from table (3) show that the highest reduction for 
DSI was giving by Streptomyces tydicus (55.5%) followed by Azosptnlhim 
Upofernm 61 1 and Azotobacter chroococcnm (63 + S%). For Azotobacter + 
Azospirilhan t die reduction of DSI was 5S 3%. Addition of Sfteptomyces 
strain to Azotobacter or AzospxriHum singly or in a mixture decreased DSI 
between 52-50% (Fig, 1). 

TABLE (3). Effect of inoculation with biofertilizer agents and infection 
with R solanx on the disease severity index (*/:) of 
cue umber plants. 
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Fig. (I). Effect of inoculation with a bjccomtrvl agents on the cucumber 
plant inlet ted with R solam 

Effect of Inoculation en Percentage of Pre - and Port- Emergence 
Damping off ami Surinl Plant 

The obtained results fiom table (4) proved that R solmoa gave the 
highest pie- and post- emergence damping off (60 and 20%, respectively) 
and the lowest sunaval plants (20%). Bio fertilization with N-fixers 
individual or as a mixture with Strtplomycez fattens strains reduced the 
harmful effect of the pathogenic fungus on cucumber plants by reducing the 
pre - and post- emergence damping off, root rot diseases to reach the lowest 
value of zeio and 20% and increase surviv'al plant to 60-70% compaied to 
conbol 

TABLE <4X Effect of inoculation with biofertilizer agents and infection 
with R soUmi on the percentage of pre - and post - 
emergence damping off and nin iv al of rur umber plants. 
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Plant Characteristics 

Shoot and root length 

The obtained results in table (5) indicated that the effect of R solam 
can be significantly reduced by inoculation. Treated cucumber plants with 
mixed inoculation generally produced significantly higher length of shoot 
and loot followed by Azotobacter and Azospinlhim and the lowest with 
Streptomyces, The maximum root length was obtained at harvesting stage of 
plant growth. 



TABLE (5)* Statistical mean effects of stages, infection 

and inoculation with bioferiilizei agents on 
length of cue uniber plants. 
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diffeient bv Durban 



r and not 
*3 nultiple laiige 



£?u>0t and root wtigkt 

Data in table (6) showed that shoot and root fresh or dry weights 
significantly increased towards haivesting stage of plant growth Application 
of biofertilizer agents (especially mixed of Azoiobacter and Azospinlhim) 
significantly reduces the negative effect of R. solam on plant growth These 
treatments recorded significantly the highest weights and the lowest ones 
with the single inoculation 
Flowering midfruiOng 

The results given in table (7) obviously revealed that inoculation with 
a mixture of the studied strains increased cucumber flowers and fruits 
number in uninfected soil comparing with infected one 546 and 39.3 
floweis/plant and 22 7 and 16 fruits/ plant Data showed the positive effect 
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of such organisms as bioferhlizei 
cucumber plants m the same time 



on number of flowers and fruits of 



TABLE (6)* StaTisiical mean effects of stages, infection with R solcmi 
and inoculation with bioferhlizei agents on fresh and dry 
weight of shoot and root of tut umber plants. 
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D.W.= Diy Wfes^it 
F.W. = fttshW«gitt 

For cucumber fruit weight, the lowest one was 33 9 gm in control 
infected soil significantly increased to 201.6 gm using a mixture of such 
oigamsms. For the uninfected one, fixe fresh weight significantly increased 
from 165 2 gm to 297.3 gm in control and using a mixture bioferhlizei 
treatment, respectivley. Weight of fnuts significantly decreased under single 
inoculation as indicated in table (7). 
Chlorophyll content 

Chlorophyll contents in fresh leaves were detenuined at different 
stages of cucumber plant growth (Table S). The highest chlorophyll content 
was at flowering stage m uninfected soil (479%) using a mixture of 
inoculation but the lowest one was 44% with Streptomyces inoculation 
comparing with control (356%) but infected control soil was 33.3%. 
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TABLE (7X Effect of mo cuhtion with bio fertilizer agents and infection 
with R solcnx on the number of flowers, fruits and weight 
of fruits of cucumber phnts. 
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Total nitrogen mid total protein of fruits 

It is obvious from the data presented in table (9) that bioferblizei 
agents singly or as a mixture sigmiicantly increased total N and total protein 
compering with control and reduced the negative effect of R solam. 

The highest total N and protein of cucumber fruits cultivated in 
uninfested soil treated with mixture strains were 1.52 and 9,5% but the 
lowest ones were 1.18 and 7 37% with Streptomvces inoculation as 
compared with controls (1.15 and 718%) for total N and protein, 
respectively. 

In contrast in infected soil, total N and total protein percentages 
decreased to I 4 and 8.75% in a mixture treatment comparing with control 
infected soil (009 and 637%) and the lowest effect was 1 1 and 6.25% 
under Sbeptomyces inoculation, respectively. 

DISCUSSION 



Root rot and damping off diseases aie considered to be one of the 
most dangerous problems facing cucumber growers due to die great damage 
of infecting seedlings. 

In this work, application ofbioferhlizer was conducted with cucumber 
in order to control such diseases and improve the growth and production 

The obtained results proved that N r fixers AzotobacUr chxoococcnm 
and Azosptrillum Upofirum and Sfreptomyces fydictts strains significantly 
reduced the hanuful effects of the pathogenic fungus (Rhizocroma zolairi) on 
cucumber plant and disease severity of infected plant. The highest significant 
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reduction in disease seventy was obtained in the presence of Strepzonpcts 
lydicM and abo the survival plant increased more than those heated with 
Azotobaeur chroococcum and / or Azoipirilhmx Upoferum or as a mixture. In 
this respect, Song $t ah (199S) and Chamberlain and Crawford (1999) reported 
that ffirvp&onpGH sp. produced antibiotics which controlled root-rot diseases 
caused by R-sotani* Also, Kundu and Nandi (19S4) stated that the reduction of 
damping off caused by R solatti with Sfreptonficts atenae and Strtptonpcts 
chibattuu is due to increase population of die Strtpton$ : css spp. leading to 
lower population of R tolmri 



TABLE (8). Many effects of stages, infection with R solani and 
inoculation with biofertilizer agents on total chlorophyll 
content of cue umber plants. 
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TABLE (9X Effect of inoculation with biofertilizer agentt and infection 
with R soltmi on the total nitrogen and total protein 
percentage offruitt cue umber plants* 
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With respect to the microbial count, the results showed that the 
rhizospheric organisms increased during plant growth reach its maximum at 
flowering stage, then decreased towards harvesting. This maybe due to the 
shortage of biological nitrogen during the maturity stage of plant growth 
these results were in agreement with that obtained by Nelson(19S3). 

The results also exhibited that "biofertilizers biocontrol agents" 
protect plants fmm the pathogen infection to different extents and m the 
same time shows a considerable increase in plant growth and yields eg 
plant height, root length, fresh and dry weight, number of flowers and fruits 
and weight of fruits, chlorophyll content, nitrogen and protein percent at 
vegetative, flowering, fruiting and harvesting stages of the plant growth 
These results are inline with the finding ofTahvonen(19SS) who found that 
seed treatment with powdery preparation of Streptomyces not only control 
root diseases but also increase yield of cucumber and carnation (10 - 30%). 

The positive influence of N:-fixeis {Azotobacter and Azospirilhtm) on 
plant development can be atributed not only to the N:-fixation process but 
also to tire production of growth promoting substances and the production of 
antifungal antibiotics (Chet et ol + 1990 and Kloepper 1992). 
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RESPONSE OF TOMATO ROOTS GROWTH TO 

SOME SALINE IRRIGATION WATER 

MANAGEMENT PRACTICES 

Sui,HM. 

Department of Chemical and Physical Soils, Desert Research Center, 
El-Matareya, Cairo, Egypt 

The present work intends to evaluate the influence of 
salinity; manner and application system of irrigation water 
on soil salinity and root growth of Super Marmande tomato 
cultivar. The experiment was earned out in the Agricultural 
Experimental Station of the Desert Research Center inRasSudr 
city located in South Sinai Governorate The soil of such area is 
loamy sand, saline - non alkali. Water management practices 
include continuous application of water having either high 
(14.64dS/m) or low (7.16 dS/m) concentration, as well 
alternating or blending both types Also, three systems of 
irrigation water viz; drip, subsurface drip and furrow were 
studied with influence on root length and tips. The results 
showed the following: 

1) Drip irrigation was superior than other irrigation systems in 
alleviating salinity build up in the two soil laysis under 
study. Higher salinity built up under furrow irrigation 
compared to the other systems However, die practices of 
half amount of high salinity water followed by similar 
amount of low salinity water in each irrigation as well as the 
cyclic application resulted in the lowest salinity build up in 
the two studied layers of die soil profile. On the contrary, 
continuous application of irrigation water, resulted in 
relatively high salt accumulation in soil profile compared 
with the cyclic application. 

2) Subsurface chip caused greater root length and proliferation 
as compared to other application systems The cycling 
application of different wafer qualities attenuated the build 
up of high soil salinity and thus enhanced the root growth 
and proliferation 

Keywords: uiigahon system, application of water salinity, root length, root 
tips 
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In Egypt and many other parts of the world, water is the ultimate limiting 
factor for the agncultuial expansion. Under such condition, i.e. limited 
supply of good-quality water and increasing demand by the overwhelming 
population, agriculture is forced to use more and more marginal quality 
water, either brackish or treated sewage effluent Egypt has already in use 
about 5 billion m 1 of drainage and under ground water (Abu-Zeid, 19SS). In 
fixe costal zones of Egypt aquifer is often subject to sea water intrusion, 
which affects the quality of water in the wells Another risky condition, can 
be found m these cases that wells are located close enough to saline water 
underlying fresh water thereby over pumping can make such water intrude 
on the fresh one (Saad, 19S2) In this context, many recommendations, and 
management practices were activated to facilitate the successful use of 
different water qualities. Among these are the sequential application of good 
and poor water quality (Rhoades, 19S9). selection of the appropriate 
irrigation frequency and irrigation system (Klein, 19S9) and the selection of 
crops according with their tolerance to water quality, soil condition and the 
prevailing climate (Hamdy, 1990). The previous studies on the crap-salinity 
relationships have been based exclusively on the above ground or 
marketable crop yield (Maas 1990) Nevertheless, it maybe important to 
evaluate the relationship between salinity and root growth. Therefore, the 
current work intends to evaluate die influence of water salinity management 
and application system on soil salinity and root growth of tomato "Super 
Mannande cultivar". 

MATERIALS AND METHODS 

This study mas performed in the Agricultural Experiment Station of 
the Desert Research Center (DRC) in Ras Sudr City located on the Eastern 
Coast of Suez Gulf. South Sinai Gove morale. The soil has a loamy sand 
texture throughout the - 60 cm depth, with S7S% sand, 7.7% silt and 4.5% 
clay. In such experiment two water wells were drilled; water electrical 
conductivity in die first is 7.16 dS/m and the second is 1464 dS/m. To 
minimize the amount of water extracted from the low salinity well and to 
maximize the utilization of high salinity water, the experiment was designed 
to include the following treatments; 

Five strategies of water apphcations namely ; 1) Irrigation with water 
having 14.64 dS/m (T ) , 2) Irrigation with water having 7.16 dS/m (T;) t 3) 
Alternative m the coaise of each irrigation high salinity water and low 
salinity water in the late of 1:1 (TO ,4) Cyclic application of Ti andT>(T«) 
and 5) Applying mixed water from the (Ti & T; ) at a ratio of 1 : 2. 

Three types of irrigation methods, viz , diip(D) ,subsurface drip(SD) 
and furrow (F). In all cases, the amount of irrigation water was controlled by 
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the consumptive use of tomato plant which was calculated from the 
meteorological variables and crop coefficient (Kc ) using the modified 
Blaney-Criddle fonnula as recommended by Dorenboss and Pruitt (1997) In 
case of SD irrigation, the main, submain lateral and emitters were placed at a 
depth of 20cm from the soil surface Meanwhile, in SD irrigation the laterals 
and emitters are placed on soil surface. In both methods, the distances 
between laterals and drippers are 1 and 5 m, respectively. The drippers are 
of in-line internal typs with a discharge of 2 5 L/S at 05 atm.The rnterval 
between two consecutive irrigations was three and six days in the drip and F 
systems, respectively* Need to mention that m F irrigation an additional 30% 
of die total amount of irrigation water was applied to satisfy irrigation 
efficiency and leaching requirements Seedlings of tomato "Supper 
Mainlands" cultivar were transplanted in March 2001 . At the fruiting stage, 
tire root system of three selected plants from each treatment was collected, 
following the wet excavation method describedby Bohm (1979). Thereafter, 
length and size- distribution as well as number of tip? were determined using 
Rizo rnstrument Inc (Delta T image Analysrs system Type D1AS) During 
the glowing season, soil salrnity of active root zone laj«r(0 -40 cm) and the 
layer underneath (40 - 60 cm) were determined at May, June and August 
according to Richard s (1954) 

RESULTS AND DISCUSSION 
SuLSbKrity 

Data illustrated in figs (1 and 2) show that, irrespective of the applied 
treatments, salt accumulation, except few cases exhibit the two studied 
layers of the soil profile. On the contrary rt is clear that continuous 
application of irrigation water, even upon usrng relatively bw salrnity water 
has resulted in relatively high salt accumulation in soil profile as compared 
to the cyclic application strategy These findings are in agreement with 
Rhoades (1990). As for the irrigation system, the data point out-except few 
cases-that normal drip irrigation (D) is generally superior than other 
ungabon systems in allevrabng salinity build up in the two soil layers under 
study most probably due to downward water and salt transport Meanwhile, 
in case of SD irrigation system there are upward movements of water and 
salts which may contribute to die relative increase in salt accumulation in the 
soil. However, higher salinity build up under F irrigation compared to the 
other systems could be explained on the basis that the applied amount saline 
water using such method was higher than those appliedby other systems 
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Root Growth 

Table (1) plate (1) and figs, (3 and 4) display the influence of the 
applied treatments on the most important root growth parameters, i.e, 
length, si2e -distribution and proliferation The data indicate that tinder any 
irrigation system the increase in salt concentration of irrigation water has 
resulted in pronounced decrease in die total root length, and the number of 
root- tips (branching). As for the management rt is evident that under any 
irrigation system alternating the use of high salinity water and low salinity 
water le, T and Tj, the dilution occurring in the root lias resulted m the 
best root length and branching This behavior can be attributed to the fact 
that changing high salinity water to low salinity water causes significant salt 
leaching and attenuates salt build up in the root zone thereby increasing the 
root growth and branching. Such effect is less pronounced upon blending the 
two water sources in the water supply before application For the irrigation 
system, it is evident that except very few cases subsurface drip caused 
greater root length and proliferation as compared to the other systems. In 
such case, the drippers were placed at a depth of 20 cm from die soil surface, 
i.e ., within the root zone 

In conclusion the cycling application of different water qualities 
attenuates the build up of high soil salinity and thus enhances the root 
growth and prolrferation This encourages the use of saline water, 
particularly m those areas suffering from water shortage, such as Ras Sudr, 
South Sinai Govemorate, Egypt. 
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Fig. (3). Total Root Length <c») and total No. of Root T91 
(thousands) of Tomato phnB under different irrigation 
systems. 
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(tho usnmls) of Tomato p tints under different 
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METHIONINE AND LYSINE SUPPLEMENTATIONS 

IN DIETS OR DRINKING WATER OF ONE-PHASE 

LOW DIETARY PROTEIN FEEDING SYSTEM 



1- EFFECTS ONBODY WEIGHT,FEED UTILIZATION AND 
AGE AT SEXUAL MATURITY IN GROWING CHICKS 

EJ-Khbwawy K. A.; & L EL Sharfewy; K. E. Khilr an* A M. Hammad* 

Dept of Animal production, Fac> of Agric, Al-Azhar University, 
Cairo, Egypt. 

Animal and Poultry Nutrition Dept., Desert Research Centre, El- 
Mataieya, Cairo, Egypt. 

'"This experiment was conducted to study the effect of 
-*- methionine and lysine supplementation out to the level of 
120% of requirements in feed or drinking water for one-phase 
tow protein diet during glowing period. A total number of 200 
one-day old H and N brown nick female clucks were divided 
into three groups. Control group (C) fed according to the strain 
requirements on diets with 17, 15 and 14% CP dunng the 
periods of 0-5, 6-15 and 16-18 weeks of age The other two 
groups were fed on one-phase bw protein diet (14%CP) 
supplemented with methionine and lysine to the level of 120% 
of requirements either in feed (F) or drinking water (W). 

Live weight lias significantly (P<0 05) decreased at the 
first five weeks of age in groups F and W compared to group C. 
However, during the growing period (0-1S weeks), live body 
weight of group W (1522 gm) did not significantly differ than 
group C(1533 gm) Growth rate showed no significant 
differences in the experimental group; throughout the whole 
growing period 

Feed intake values (gnirtmd/day) dunng 0-13 weeks of 
age were 5505, 5309 and 5621 in C, F and W group, 
respectively. Through 0-18 weeks old, feed efficiency values 
were 0.213, + 210 and 0.206 for the same groups, respectively 
Birds m F and W groups consumed less protein than group C 
(938 gm/bird/day> during 0-18 weeks of age Moreover, F and 
W groups recorded insignificantly better protein utilization 
value compared to C group. Age at sexual maturity was 130, 
125 and 129 days for birds grown on C, F and W groups, 
respectively. 
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It could be recommended to use one-phase bw protein 
diet (14% CP) supplemented with methionine and lysine to the 
level of 120% of requirements erther in diet or drinking water 
for H and N female chicks during growing period. 

Keywords growing chicks, methionine, lysine, body weight, feed 
utilization, sexual maturity 

The feeding costs of poultry production are generally the most expsnsrve 
item, particularly the protein cost. Therefore, many workers tried to reduce 
feed costs by decreasing protein levels and supplementing diets with free 
amino acids especially methionine and lysine For example, Chi (19S5) and 
Keshavaiz and Jackson (19P2) reported no significant differences in body 
weight and feed intake of Leghorn clucks kept on 14 9% crude protein and 
supplemented by methionine and lysine when compared to those fed on 
IS. 2% crude protein diet without supplementation. However, Douglas et al. 
(1985) found that birds receiving 14% crude protein plus supplemental 
methionine and lysine consumed less feed than birds fed 17% crude protein 

Sharma et al. (1990) and El-Khimsawy and El-Sharkawy (1991) 
reported that birds received low protein diet supplemented with methionine 
and lysine at 120% of suggested level of NRC gave better feed efficiency 
compared to the higher CP level. 

Damron and Goodson- Williams (19S7) and El-Khimsawy and El- 
Sharkawy (1991) found that the chicks received amino acids in drinking 
water gave slightly heavier live body weights than those received amino 
acids in the feed In contrast Boulos et al. (19S7) and El-Khimsawy and El- 
Sharkawy (1991) found that amino acid supplementation in drinking water 
had no clear effect on feed consumption, 

Chi (19S4) and Mohamed (1994) reported that increasing protein level 
in the diet of growing chicks lead to an increase in the amount of protein 
intake and decrease the efficiency of protein utilization. However, CM 
(19S5) and El-Khimsawy (1992) reported that the lowest protein level gave 
the best efficiency of pro tern utilization Proudfoot and Hulan (19S6) 
leported that livability of growing buds was not influenced by dietary 
treatment. 

Sexual maturity as judged by age at first egg was delayed for pullets 
fed on low protein diet supplemented with 2 gm DL- methionine/Kg (Chi, 
19S5), While, Maunce et aj. (1982) and Okazaki et al. (1995) revealed that 
rearing regimens did not affect sexual maturity 

The aim of the present work is to study the effect of decreasing 
protein level and adding free amino acids either in diet or drinking water, on 
body weight, weight gain, feed utilization and age at sexual maturity in 
growing clucks 
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MATERIALS AND METHODS 

The present work was earned out at the Poultry Experimental Station, 
Faculty of Agriculture, AL-Azhar University to study the effect of 
methionine and lysine supplementation either in diet or in drinking water for 
one-phase low protein diet on performance of growing chicks Pure 
crystalline powder of DL-methionine and L-lysine were used in this 
experiment as they have a good solubility in water and easy to mix with diet. 

A total number of 200 one-day old females H&N "Brown Neck" 
clucks hatched on October, 1997 were randomly distributed into three 
experimental groups. Control (C\ Feed (F) and Water (W) treatments. 70 
birds in control treatment (C). were divided into 3 replicates (23, 23 and 24 
birds) and fed on 17% CP diet from first day to 5 ,h weeks of age (stage I), 
15% CP diet from 6-1 5 weeks of age (stage IT) and 14% CP diet from 16-1S 
weeks of age (stage III), 65 birds in treatments (F) and also the same number 
in treatment (W), each divided into 3 replicates (22, 22 and 21 buds) and fed 
on one phase low protein diet (14% CP) supplemented by methionine and 
lysine either in feed or drinking water to the level of 120% of requirements, 
respectively Fonnulahon and chemical composition of the experimental 
growing diets are shown in table (1), 

During rearing period, chicks were weighed weekly Feed 
consumption, live body gain and mortality rate were recorded. Rate of 
growth was calculated tis Rate of growth = 200 [ We - Wo / d (We + Wo)] 
where ; We = weight at any tune. Wo = uiitial weight and d = days of period 
(El-khimsawy 1933) 

Feed efficrency was calculated as live body weight gain drvidedby 
feed consumed. Pratein utilization was calculated as live body weight gain 
on protein consumed. Sexual maturityas judged by age at fust age was also 
recoided 

Statistical Analysis 

Analysis of variance was canied out according to Snedecor and 
Cochran (1967) Significant differences between means were made by 
Duncans multiple range test (SAS, 19S3). The linear model for the 
experiment was as follows: 

where: T$= thej obseivationonthe* th treatment 
IF Over all mean 

T t = Effect of the i !tl treatment (i = ! f 2 and 3) 
*„ = Random error treatment. 
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TABLE (IX Composition and analysis of growing diets during 0-18 
weeks. 
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RESULTS AND DISCUSSION 

Effect of Dietary Methionine and Lysine Supplementation to Low 
Protein Diet on: 

Bo<fy weight and rale of growth 

Using one phase low piotein diet supplemented with methionine 
and lysine either in feed or in drinking water (Table 2) significantly (P<0 05) 
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decreased live body weight at the fust five weeks of age This result agreed 
with Boulosef a/ + (1937) who reported that most of the differences between 
the live body weight of the chicks received amino acids either m feed or 
dhnking water had occured in the second and thud weeks of age In the same 
way; Abdel-Hakim et al. (1992) added that live body weights of LSI- 
chicks received 15% crude pratein in the diet was 327 gm at the 6 ih week of 
age compared to 375 gm for that received 17% crude protein level in the 
diet 

Live body weight of H and N chicks at the 15- weeks old was not 
affected by the erode protein level in the diet as long as methionine and 
lysine requirements was added (Table 2). This result had been confirmed 
previously by Chi (19S5), Abdel-Hakim et al (1992) and El-Khimsawy 
(1992) At lS-weeks, avenges of live body weight were 1533, 1565 and 
1522 gm for C, F and W groups, respectively Analysis of vanance indicated 
that differences between C and F groups were significant (p<0 05), while the 
differences among W group and other groups were insignificant These 
results illustrated that one-phase tow protein diet supplemented with 
methionine and lysine at 120% of suggested level by NRC (1994) in 
diinking water for H and N layer strain chicks attained live body weight 
nearly equal to control regimen (step-down dietaiy protein regimen). 

In the present study, average live body weights of H and N chicks 
throughout the experimental period (0-1S weeks) showed no significant 
differences among the different treatments. Similarly, Chi (19S5) and 
Keshavaiz and Jackson (1992) cleared that White Leghorn chicks kept on 
tower crude protein supplemented by methionine and lysine were similar in 
weight to pullets fed on high crude protein diet without supplementation 

It is worth to note that live body weights of clucks received the diet 
supplied with ammo acids in drinking water were heavier particularly at the 
first five weeks (P<0 + 05) than that received the amino acids in feed Similar 
findings were obtained by Damron and Goodson-Williams (1987), El- 
KiinsawyandEl-Sharkawy(1991)and El-Khimsawy (1992) Thismightbe 
due to that methionine and lysine providing in the drinking water are 
effectively assimilated by chicks and increased total amino acids intake and 
hence, improved live body weight feed was higher in W treatment. 

The present study showed that the influence of the starter diets (0-5 
weeks) on body weight disappeared with the increasing of age up to IS 
weeks. This result indicates that the protein requirements of H and N layer- 
type chickens dining growing period are less than 17% and gradually 
decreasing with advanced age up to IS weeks This mean that satisfactory 
growth with considerable savings of protein and adding lysine and 
methionine could be achieved during the growing penod 

Observation of growth rate (Table 2) indicated that control group was 
significantly (P<0 05) better than other groups during 0-5 weeks old While 
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during 6-15 weeks old, control group was lower than group; F and W. 
However, during 16-1S and 0-1S weeks old, there were no significant 
differences among treatment groups. This explained that birds of F and W 
groups became mote adapted to the experimental diets after 5 weeks of age 
and showed sometimes higher significant values rn growth rate compared 
to C group. 
TABLE (2)* Body weight and rate of growth of H and N clikkf from 

048 weeks of age as affected by dietary protein and amino 

acidsprosraiML 
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Body Knight gain /*ed intake and feed efficiency 

Body weight gain (gm/bird/day) did not significantly influenced by 
different treatments throughout die whole experiment (Table 3) Birds in 
group F showed insignificant decrease in feed intake compared to C or W 
groups during 0-5 weeks This result support findings by Douglas et al. 
(19S5), as birds receiving 14% CP plus added methionine and lysine 
consumed less feed than buds fed 17% CP. However, the present study 
revealed no difference between feed intake of C and W groups at 5 weeks of 
age. During 6-15 weeks old, analysis of variance showed that buds in group 
W consumed more feed (P< + 05) compared to birds in group F, while 
differences among C and other groups were insignificant These results 
indicate that supplementation of methionine and lysine in one-phase low 
piotein diet decreased feed intake, while addition of the same amino acrds in 
drinking water resulted in increasmg feed intake. However, Chi (19S5) and 
Douglas et al (19S5) reported that feed consumption of birds fed low pratein 
diet supplemented with methionine and lysine was insignificantly less than 
that fed high protein dret without supplementation In contrast, Damron and 
Goodson-Wilhams (1PS7) found that control chicks ate significantly less 
feed than chicks received liquid methionine in the drinking water. Generally; 
El-Khimsawy and El-Sharkawy (1991) cleared that amino acid 
supplementation in drinking water had no clear effect on feed consumption. 
Srmilar results were obtained by Boulos et a/. (19S7) and El-Khimsawy 
(1992). 

Dining 0-5 weeks, control group attained feed efficiency better than that 
of group? F and W \rhich nearly attained the same number of feed efficiency 
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Dining 6-15 weeks, C group attained feed efficiency significantly (P<0O5) 
worse than that of F and W groups, abo F group attained better feed efficiency 
than that of \V group. Dumig 16* IS week? and during whole growing peiiod, all 
difference? among feed efficiency were insignificant These results axe in 
agreement with those repoited by Chi (19S4). Also, Slumu er a! (1990) and 
EL-Khimsawy and EL-Sharkawy (1991) reported that groups received low 
protein diet supplemented with methionine and lysine at 120% of suggested 
level of II RC gave better feed efficiency. 



TABLE (3). Effect of dietary protein and amino acid programs on average 
body weight gain, feed intake and feed efficiency of H and N 

(lik ks during growing period. 
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Protein utilization 

Birds in F and W groups ate less protein than control group at all 
experimental growing periods with slightly different* between them (Table 
4). This is a logical result, as buds kept on low protein level consumed less 
feed than that kept on high protein level In other words, birds received low 
protein level consumed equal or less feed compared to that received high 
protein level. This, however, confirmed by Proudfoot and Hulan (1936) 
who found that die amount of protein consumed duiing reanng peiiod 
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differed significantly between low and high protein diet. Similar results also, 
obtainedbyChengtffa/ (1991). 

Dunng 0-5 weeks, protein utilization of group C was woise than that 
of group F or W, while groups F and W recorded equal protein values 
These results were in agreement with those showed by Chi (19S4) and 
ivfchamed (1994) who reported that increasing protein level in the diet of 
growing chicks lead to an increase in amount of protein intake and decrease 
the efficiency of protein utilization. 

During 6-15 weeks, protein utilization recorded by F group was 
significantly (P < 005) better than those of C or W group. Chicks of group 
W attained significantly (P<0 + 05) better protein utilization than the 
corresponding valve of group C These results were in agreement with 
finding obtained by Chi (1985) and EL-Khimsawy (1992) who reported that 
the lowest protein level gave the best efficiency of protein utilization 

During 16-1S weeks of age, protein utilization of control group was 
slightly worse than those of F and W group* which showed a close difference 
of protein. These results maybe because the protein level in tire diet during 
this period was similar in all experimental groups (14% CP). while die slight 
difference may be because diets received by F and W group were 
supplemented by methionine and lysine. However, Sliarma ei at. (1990) and 
EL-Khimsawy and EL-Sharkawy (1991) reported that groups received diet 
supplemented with methionine and lysine at 120% of suggested level of 
NRC (1994) gave better jx otem efficiency. 

Generally, during the whole period of growing (0-18 weeks) it could 
be noticed that birds of group F and W recorded better protein efficiency 
than groupC (about 120 and 117.6%. respectively)- These results might be 
due to the fact that groups of F and W fed a diet which had two improving 
factors for protein utilization namely low protein level and supplementation 
with ciystallme amino acids (El-Khimsawy 1992 and Mohamed, 1994) and 
(Sharmaefd, 1990 and El-Khimsawy and El-Sharkawy, 1991), 

The beneficial effect of amino acid supplementation maybe due to the 
direction of die greatest part of the available protein to die production of 
meat. This is accompanied by die decrease of waste because none of amino 
acrds can be limrting to the use of the other as all of them are available 
almost in the ratio needed to compose die protein produced (El-Khimsawy 
and B-Sharkawy. 1991), 
Age atstxual maturity 

Sexual maturity of H and N pullets as affectedby feed treatment either 
fed on step-down dietary protein of 17, 15 and 14% CP as control (C) or 
one-phase low protein diet supplemented with methionine and lysine either 
in feed (F) or in drinking water (W) is shown in table (5), 

Age at first egg was found to be 130, 125, and 129 days for chicks 
grown on C, F and W treatments, respectively. It could be clearly noticed 
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that birds grown on F treatment matured sexually early titan birds in C and 
W groups However, differences among the experimental groups were not 
significant. 

TABLE (4X Effect of dietary protein and amino acids programs on 
protein utilization of H and N chicks during growing 
period. 



I:;t -i-t' 


HtumAiitAHt 


0-5 


( -15 


Aft{W4Gl* 

1*-1S 


) 

o ■ ::. 


r. 


C.f»*£ 


P»t*iaiatile pt/Va* /d*y 


nr 


4 


4 


9JS 


roo 


P&ftrotf&tfracy 


:?s 


c 

137 




1 J3 


:oo 


Ff»n 


Piotun mtiift p&/VUi /4»v 


1J* 


7£* 


* 
12-ii 


7.*t 


79J 


P» 1* in *f6c »acy 


M) 


1.75 


* 


1J0 


::o 


V. f: :■ -;■ 


F»i»nn^» fm/Vui/diy 


1JJ 




i: 7: 


7.SS 


st ; 


Pi* 'i^iti':--^." 


31) 


B 
1.71 




r>7 


I17J 



M*e\s m $*me c otunm with th* sun* fetter (*b v .)or (AB,) ire not signif ic utffr chff#r*w 
QK0O5) 

The previous results were in the contraiy of those found by Chi (19S5) 
who reported that sexual maturity as judged by age at first egg was delayed 
for pullets fed on low protein diet supplemented with 2 gm DL-methionine 
/Kg. On the other hand, Maurice et <d. (19S2) concluded that rearing 
regimens did not affect sexual maturity Also, Okazakr et al. (1995) found 
that age at fust egg was not affected by different treatment diets contained 
100, 115 and 130% of NRC requirements of nutrients. 

These results gave a proof that age at fust egg was insufficient 
parameter for judgment the sexual maturity compared to age at 10% egg 
production because the first parameter was very changeable by the 
individual variation of chicks. 



TABLE (5). Effect of dietary protein and amino acid programs 
during growing period on age at sexual maturity. 
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Morttzlw rate 

Mortality rate of Hand N laying-type grower chicks fed on step-down 
dietary protein regimen (C) or one phase low protein diet supplemented by 
methionine and lysine either in feed (F) or in chinking water (W) were found 
to be 3, 1 and 2 buds for groups C y F and W, respectively during 0-2 weeks, 
after that no mortality were recoided (Table 6) 

These results were in the contrary of findings byCailson and Kelson 
(1PS1) who found that the liability was slightly higher for buds grown on 
the low protein diet On the other hand* Proudfoot and Hulan (19S6) and 
Keshavaiz and Jackson (1992) reported that livability was not influencedby 
dietary treatments 



TABLE (4). Mortality rate *f clucks in the different experimental 
groins 
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Economical e\atuation 

Table (7) showed that buds grown on F treatment attained the lowest 
feed cost and also the lowest cost pei Kg live body weight chicks folbwed 
by those grown on W treatment while chicks grown on C diet recoided the 
highest value in this respect. However, this result agreed with those reported 
by Proudfoot and Hulan ( 1 9S6) 

TABLE C i Economical evaluation a* affected by dietary protein and 
amino acid suppkmentationduringaowingpeiiod. 
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It could be recommended to use one-phase low protein diet (14% 
CP) supplemented with methionine and lysine to the level of 120% of 
requirements either in diet or drinking water for H&N female chicks during 
D-1S weeks of growing period. 

REFERENCES 

Abdel-Hakim, R F.; A A> Amer ; KA + El-khimsawy and MA Aboul-EUa 
(1992) The effect of step up and down protein levels on the 
performance of growing egg-type chicks Al~AJwr J< ofApic. 
ito.5:37-56. 



Egyptian J + Eteert R*s , 52, No 1 (2002) 



149 
METHIONINE AND LYSINE^, EFFECTS OH BODY WEIGHT 



Boulos. R Z.; S. M M. Shalash and H. M. Abdella (1937) Methionine and 
lysine supplementation in drinking water for broiler chicks, 12 th 
International Congress/or Stat. Comp. Sci., 12: 113-126, 

Carlson, C. W. and R A, Nelson (1931) Grower diets and then effects upon 
subsequent performance of layer type pullets. Poultry Science, 
60:1272-1231 

Cheng, T. K.; A. Peguri; M L. Hanue and C. N. Coon (1991). Effect of 
rearing regimens on pullet growth and subsequent laying 
performance. Poultry Science, 70 (4): 907-916. 

Chi, M S. (1935), Effect of low protein diets for growing Leghorn Pullets 
upon subsequent laying performance. Bri&sli Poultry Science, 
26 (4): 433-440. 

Chi, M S (1934) Amino acid balance and its effect on the growth rate of 
White Leghorn female chickens, Nutrition Reports 
international, 29 (1): 45-53. 

Damron, B L. and R Goodson- Williams (1937). Liquid methionine as a 
drinking water supplement for broiler chicks. Poultry Science, 
66(6): 1001-1006 

Douglas, C. R ; D. M Whelch and R. H. Hanns (1985) A step-down 
protein program for commercial pullets. Potdtry Saence, 64 ; 
1137-1142. 

El-Khimsawy, K. A, (1992). Effect of methionine and lysine 
supplementation in dunking water on broiler performance. 2, 
Effect of different levels of protein with amino acids 
supplementation AL-AAarJ. Agric. Res., 15. 

El-khimsawy, K.A. (1933). Evaluation of algae as a non- traditional 
feedstuffs. PhD. Theas, Fac. Agric, Al-Azhar University, 
Cairo* Egypt 

El-khimsawy, K. A. and S L El-Sharkawy (1991). Effect of methionine and 
lysine supplementation in drinking water on Broiler 
performance 1. Effect of different levels of amino acids 
addition to low protein diets Al-Azhar J. Apic. Res., 13. 

Keshavaiz, K. and M E. Jackson (1992). Performance of growing pullets 
and laying hens fed low-protein, amino acid supplemented 
diets. Potdtrv Science, 71: 905-913. 

Maunce, D. V.. B. L. Hughes, J E. Jones, and J M Weber (19S2). The 
effect of reverse protein and low protein feedmg regimens in the 
rearing period on pullet growth, subsequent perfoimance and 
liver and abdominal fat at end of lay Poultry Science, 61: 2421- 
2429. (Cited from Proudfoot and Hulan, 1936). 

Ivtohamed, O. M A. (1994) Effect of supplementing plant protein ration 
with DL-methionine and lysine on perfonnance of laying hens 
AC Sc. Thesis , Fac . Agric , Al-Azhar Univ., Cairo, Egypt 

Egyptian J. D&seit Res., 52,Nol (2002) 



150 El-Klunuawy K. A etal^ 



National Research Council. NRC (1994). Mttrient Requirements of Poultry. 
9'" ed. Washington, D.C. 

Okazaki, Y.; A. Fukasawa, S Adachi; R. Oliishi and T. Ishibashi (1995) 
Effect of phase feeding of amino acid on performance of laying 
hens during laying period. Japanese Poultry Science, 32 (1): 
12-25. 

Proudfoot, F G. and H. W. Hulan (1986). Effect of modified conventional 
and reverse -protein rearing dietary regimens on the 
performance of Leghorn hens Poultrv Science, 65: 2090-2097 

SAS (1933). "SAS/State User's Gtade". 6-03 ed, SAS institute Inc., Cary 
NC, U.S.A. 

Sharma, V P.; V. Kapoor, K. Pradhan. R S. Thakur and V. P Saxena 
(1990) Effect of dietary protein levels and some limiting amino 
acids on the performance of starting commercial egg-type 
pullets, bidian Journal of Atimal Attrition, 7 (3): 171-176. 

Snedecor. GW. and WG Cochran (1967) "Statistical Metiwds". 6 |H ed., 
Iowa State College Press, Iowa, USA. 

Received: 21/05/2002 
Accepted: 24/03/2002 



Egyptian J. Desert R*s., 52, No 1 (2002) 



151 
METHIONINE AND LYSINE... , EFFECTS ON BODY WEIGHT 
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RICE STRAW FOR HEAVY METALS REMOVAL 
FROM EFFLUENTS 

Ab del — Rahman, M -E . 

Department of Soil Chemistry and Physics, Desert Research Center, 
El-Matareya, Cairo, Egypt. 

Rice plant produces large quantities of hce straw which has 
been used in agnculture, construction, metal recovery and 
water pollution control. The removal of cadmium and copper by 
nee straw was investigated Data obtained reveal that hce straw 
is an effective metal absorbent for these two metals The 
adsorption capacity of this matenal increases as the initial metal 
concentration decreases Adsorption equilibria were established 
rapidly at the early stage of reaction and decreased markedly 
after 1 hr 

The removal phenomenon appeal's to be that the nee straw 
neutralizes die metal solution due to its alkaline nature. The 
presence of lugh ionic strength does not have any significant 
effect on the adsorption of these metals by nee straw The effect 
of solution pH on adsorption was also studied 

Keywords lice straw, cadmium, copper, adsorption. 

Effluents from metal industries increase the levels of toxrc heavy metals in 
water and soil. Awareness of the hazards of heavy metals covers a wide 
spectrum of metals as Pb, Cd, Cr, Cu and Zn (Dean et a/., 1972). Among 
these, Cd poisoning in humans is the most serious as it causes severe 
dysfunction of the kidneys, reproductive system, liver, brain and central 
nervous system (Manahan, 1994). 

Methods used to remove heavy metals from wastewater include ultra 
filtration, precipitation, electrolytic processes, reverse osmosis, ion 
exchange, activated carbon, solvent extraction and biological systems 
(Narayan and Bandynpadhyay, 1992,Panday*fd., 1984; Evan, 19S5;Elhot 
et d.,19S6 and Vega Farfan et d.,1996). Most of these methods are 
expensive, involving both elaborate and costly equipment or high operation 
costs and energy requirements The ultimate disposal of the contaminants 
may also be a problem in these techniques (Lin and Huang, 1994) Recently, 
the recovery and recycling of orgaruc residues (agricultural, uibsm industry, 
etc) became a major area of investigation in developed countries. 
Agricultural wastes such as tree bark, peanut skin and hull and growing 
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plants (tobacco and tomato root tissue) have been used to remove heavy 
metals from water (Randall and Hantala, 1975. Scott, 1992 and Lujan et al, 
1994). 

Rice straw, for many ysars, has been considered a waste matenal, the 
quantities of which continued to increase (2 5 million ton/yearX hence the 
motivation to look for possible industrial and environmental application is of 
interest. One of these is the potential use in soil pollution control 

In this study, an investigation of die treatment of metal effluents (Cd 
and Cu) usmg rice straw is conducted 

MATE RIALS AND METHODS 

Rice straw used in this study was obtained from mature lice plants in 
two fractions (0.5-1.0 mm and< 05 mm). Both fractions were analyzed for 
their chemical composition (Tablel) where the nee straw fractions were 
melted with a mixture of 11 w/w bone acid and lithium caibonate at 950C 
Then, the fused mixture was treated with deionrzed water and concentrated 
nitric acid to obtain the sample solution (Julia ei al^ 199S) The surface area 
was measured by the BET nitrogen desorption method 

X-ray diffiactogram for the fine fraction (<0 + 5 mm) showed that the 
major components of rice straw are aluminum silicates, iron oxychlonde and 
silicon phosphide (Fig 1) + Cadmium and Cu solutions were prepared from 
analytical reagent grade CdS0 4 and CiiSO if respectively Sulfuric acid and 
NaOH were used to piepaie die different metal solutions 

TABLE (1), Ckeirutalcoinporitttii of rift straw. 
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The adsorption experiments were earned out in polyethylene bottles 
by mixing fly ash with Cd and Cu metallic solutions, shaken at room 
temperature and then allowed to separate by gravity The supernatant liquid 
was analyzed for pH, cadmium and copper. 




5 i 15 20 » 30 » Jj 15 

■ M, 

Fig. (IX X- ray diffractogram of rice straw (fine fraction). 

Different parameters were then studied initial metallic concentration, 
pH, contact time, adsorbent concentration, grain size and ionic strength. 

The adsorption was studied with different initial metallic 
concentrations: 025, 050, 100, 1.50 and 2.00 mg/lCd and 2.00, 300, 500, 
1000 and 2000 mg/1 Cu, all of them adjusted at pH 5 The adsorption 
kinetics were studied at pH 50 using 200 mg/1 Cd and 2000 mg/1 Cu, the 
samples were shaken for 5, 15, 30 and 60 minutes. 

The effect of pH of the initial solutions on the adsorption process was 
studied using solutions having pH range between 1 and 5 adjusted with 
H ; S0 4 acid and NaOH. 

The effect of ionic strength was studied using Na>>0 4 and potassium 
sulphate in the range of 10 to 10 * M 

RESULTS AND DISCUSSION 

Effect of Initial Concentration 

For the different initial Cd concentrations, adsorption equilibiium was 
lapdly achieved. The results indicate that the adsorption capacity increases 
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as the initial Cd concentration decreases for both fractions of nee straw, but 
the adsorption capacity of the finest fraction is distinctly better than that of 
the coaisei one It is also found (Fig 2) that the lower initial concentration of 
the metal (0.25 and 50 mg/1), the greater percent of the metal removal 
when compared to the lugherimhal metal concentrations (1 5 and 2 mg/1) 

Additionally, the results further show that the ultimate removal of Cd with 
flu initial Cd concentration of 25 - 050 mg/1 ranged fiom 60 to SS % and 
from 40 to 67 % for both straw fractions (<0.5 mm and 0.5- 10 mm, 
re spec tive ly\ while that of Cu seems to be in a little bit lower range (32 — 66 % 
and 33 - 50 %) with the initial concentration of 2.0 - 3 mg/1 for the same 
fractions (Table 2), Figure (3) shows an example of this comparison, 
indicating that Cd has more affinity for adsorption on rice straw than Cu 
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Fig.(2). Effect of initial concentration on Cd removal (Rite straw: 40g/D- 
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Values of metal uptake can be reported in metal soibed/g + Data in table 
(3) show that the higher values (0 123 and 1 313 mg/g) for Cd and Cu, 
respectively were obseived with the adsoibent amount of 10 g/1 only. Tire 
maximum Cd and Cu adsorption capacity of rice straw can be attributed to 
the interaction of metal with surface silica sites as well as only a small 
contribution fiom alumina sites. 



TABLE (2X Changes in suspension pH values and percent removal of 
Cubyrice straw as affected by adsorbent amount 
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Fig. OX Adsorption of Cd and Cu on rice straw. Adsorbent 
concentration; 40 g/1; fraction (<Q.S mm); Cd, initial 
concentration: 0-25 mg/1; Cu. initial concentration: 2.0 mg/1 
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Effect of pH 

The pH in solution has been identified as the most important vaiiable 
governing metal adsorption on biosoibents As the pH increase, aqueous 
cations h^drolyse according to the generalized expression for divalent 
metals 

KT(aq.)+nHO = M(OH)/ h .nH* 
This hydrolysis may be accompanied by precipitation of metal hydroxide 
(Fuidayrf al, 1934 and Elliot et al r 19S6). The effect of pH on sorption of 
cadmium and copper on rice straw was studied at room temperature by 
varying the pH of metal - rice straw suspension from 1 to 5, 

Figure (4) shows that Cd retention capacity by rice straw depends on 
the pH of the initial metal solution, where retention decreases with 
decreasing pH The same behaviour was observed with Cu solutions (Table 
4). Rice straw can neutralize initial solutions having pH = 3 when adsorbent 
amount reaches 10 g/1. When the metal solution lias a pH value less than 3. it 
is necessary to use more amount of nee straw to neutralize the solutions 
TABLE (3). Cadmium and Cm removal reported in mg metal lorbed /g,* 
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a = Temperature 25 4 C,pH 5.0, contact time 15 rain and fraction (< 05mm) 

TABLE (4). Effect of britialpH on Cu adsorption and pH of the final 
solution. 
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Effect of Contact Time 

The adsoiphon equilibrium is rapidly achieved and only 5 nuns, 
contacting time is enough to achieve equilibrium conditions (Fig* 5) For 2 
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zug/1 Cd at pH 5, with a low amount of adsoibent (lOg'l). the temoval aftei 5 
nuns was 65 % and 45 % for both fractions (< 5 mm and 5 - 1 Q nun, 
respectively)- The same percentages were obtamed after 24 his 
contacting time Similar behaviour was observed with copper solution (20 
mg'l). undei die same conditions (Table 5) 
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Fig.(4).Thr effect of pH on Cd removal through rice strnw adsorption. 
Temperamxe 25C t equxUbriom time 1 h and initial 
concentration: 2,0mg/L. 
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Fi*. (5). Sorption kxneric of Cd (It) with different contacting time. 



Effect of Adsorbent Amount 

The dependence of Cd and Cu sorption on nee straw amount was 
studied at room temperature by varying the soibent amount from 10 to 40 
g/L while keeping the other parameters such as pH and solution volume (50 
ml) constant. 

From this experiment it is clear that for Cu and Cd adsoiption to rice 
straw was quite similar regardless of magnitude Firstly, the rate of metal 
removal is higher at die beginning in all cases, such as rice straw amounts of 
40, 20, and 10 gfl, respectively This is clearly due to the affinity of the rice 



Egyptian J Dssert R*s<, 52, Ho 1 (2002) 



161 



RICE STRAW FOR HEAVY METALS REMOVAL FROM IFTUJEliTS 



straw surface area Secondly in a certain time, the percent metal removal 
reached maximum, it is about 1 hi for both Cd and Cu Fig (6) demonstrates 
this effect and presents a comparison of the two metals, Cd and Cu_ 

TABLE (5). Adsoiption kinetics of Cu and pH of the final solution with 
different contacting time. 
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Fi£ (d). Effect of rite straw amount on the removal of Cd (II) and Cu 

(II). Initial concentration of Cd and Cm: 2.0 ugi\ contact time: 
lhr. 

Effec t of Ionic Strength 

Ionic strength is one of the most important factors, which has an 
effect on the aqueous phase equilibrium- Wastewater has many other 
compounds that can influence metal retention Data tabulated in table (6) 
show the effect of ionic strength on metal adsorption This study was 
obtained with 2 mg/1 for Cd and 20.0 mg/1 for Cu at 60 mins of contacting 
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lime Data show no influence on the removal of metal as a result of the 
presence of these electrolyte concentrations 

TABLE (fX Effect of some substances on Cd and Cu removal and the 
pH of final solution, 
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CONCLUSIONS 

Significant data were obtained through this study for the removal of Cd 
and Cu by lice straw adsorption. Rice straw appears to be a promising 
adsorbent for the removal of CdandCu 

Metal retention using lice straw decreases when the pH of the initial 
solution decreases The metal removal mechanism can be described as a 
neutralizing process The amount of nee straw is an important parameter 
Very acid solutions need more lice straw for neutralization 

The presence of high ion strength does not have a significant effect on 
the removal of Cd and Cu, 

At these adsorption levels, a process using nee straw for the removal of 
heavy metals is shown to be potentially more economical than current 
process technology 
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(^C6l?!!BiJaHpLfB^ ££># W£(£jSU£UD>& I E3Sl$\ 25>!&edfi 
jfilf L^il|U2!f L^^qAlo^^a^lf (ad^AF ajf HC(ZA?Ta|'A&(ft!f KUEjcfc 
lWj05'«Iff55 SfeN^cSpR If&f ajectf CSy&a? Kft4juZl<lficgf KSa#fc 
05(ffi| 65»3lffiJ1^5^2^^d^hftlaQcSKPyOPLJfiC(^ : 

. tCtB^fcjA2A^2[ff21z 

CUf# I jSotf OSSBJ^f) ( $ iff I $a$2 A?Ulf yz&Bltf upS* atf[ |f a$K 
yilitWlffiZA Ot^tfi 51 l!j a$ aclS UI®*|1| IC<$J2|£ 0B3ft)ti dM 

Ul3d*C(^Yt^A0Lf^[^^Z^(^|n^(^L^dgt#ia^:) 
ffe*C6(^Jjjai6yzffl^aX |f LKUYpT ^jfeft dSfekt^LPLfS^lf i ss 
D&£Ol[?cazlA?N0£*Di A7C^A^U(^2A?L^lnifA3zyrifLJfiZt% 
CNj< $C( l£/ eutf f^)A LJfl #E^l^lfiBfAT«f yrf L#|/itf LGf S&# AMjOB&tf 



166 f£5aqftz ft&ftCfafft frffcifrttXlffb 

(2pirea4uifleA(gyTj^u! ulffjT x (E5$oft l# J I A*»ja$eftf dL#*f£izt 

C6a% cSii EZ&&I d^ZtoiapL^ffiMf 0**jtWjLatSKl^f <tfJ|Lfiz 
Kl|f tijfLJfi aA^ (Sjj [Z^ 2| LE K$ffi fa&U | !ft yi#fc I AQ !f }Kfr$ 

Hli<£iiPiOp-£ 

|| tfjijLpi ® c®l i2«n n&j 05ij% ia(iA ijste iaa icQcfcKtLE 2 T+if &jj- c 

tpZarS^tijBEpjja2PfAyA$ A2<£jAe©£L*8jSE$<Bf 2$&S0# 

<spou[ qs&HjaLfcq le «feh#w5Prtf 103^ $^ tjfc e<&if 

r#£<T #C^G^Oi$5U#EafcI tf i #$y*icf I EZAjjf C$f- D 
J2T 12 fckOtf ) afeyAT jBiHIf GffiiXfef afrfi I 83^ l$& $J (Stf'JiKf 
(ftl Lf JftA $$*m(&4 ?&>i#t*i »y*$ C9 l$$t <2&05<$ #D 
. I A^fydqcfyPfcUtf Cffi)* EZEfc^yc^srf n£f>L# 
|£Sj La&i (Z?cfe<LxA) ^)®&tfili$# T CE^ajc(<2$l EZ2 Sltf - d" 
KScfr# C6t&£ *Opf& l^!f <fflj£6(Bii$W3^;AJ^(5!f l$Sf y#1DZ 
|| I605t ffif 2 £t fcl OCPd*C<£)£yOP LpL' Altf C6| ItyJPtfAl 3j3tf[ !f 



HfWhDptJ 

yiP L$£S6$,y&$ 8QBf I EZ& !f CjjftE^ £pH| 1 A*$LJB d$^Wjafe6-c 
yFJptS^JLjAl&)^4f 2A?Uf I EfefcfcCltfia^lAllf CfttEOlclAS I20LJ 

.jgatfCficdaiyf 

: I |f*a«f n^fif 2jp|pipc*:li^it5J»M5si|lf!fl Aot$UJ5zltf LJ£ 
IAu]!f (S&H$&%$\S&\ (ZZSjtt&ladttj dSgEfA&lSfcai; !f lf#i E22 $»f - c 

. lc^tc3&ftl$t4!fAlcB&# 
K<3cfrfdffiaAtf Cffij£6(B^fA » ©fcfr K^fc^ CC$ C®£ 1 aHp) !f yAXAf- D 

.»Sptf[!f 

: ONJcffiSLT&SI !f 

a^ cfifa&s ijSit|i2fl.jC(acfr|cfi|^i2aic^fr|ca.^^ °$ ] $ *&s| tifl-c 

.a^jfCHjaA^dlSHlf 
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^U^^y<^IJL0#0i*f^?f»!(2*fUY^: L0TfiS£cfl!fcSA2Sj|<tfjlj- C 

! o i IPP 

Power Strut ture nJUftjaiNjpZ 

K£ft!f ffd< C^ UL£dzytftfz65»«£2!f 8$A lafg2f 1% 1|UZ ONj 
q^ff cQ$ L£$2J l$f YA^j££#DANJjaA , ff (S)l#JtaMatf y<S&Jft 
KT<^ || !tf A tf£f A* ADL^S$ f£Sf I (ZZycSo (SLJ^c&o IV 0NK£ atec$ 

(c£D: ceedU2 0<Z-Ecfcfc(aqZ# 
Power WflNfpZ 

f pTA^3^i2^a^jA0i^u , a5i5za^ijeaT<D^iSi6^|!f 

[?^d(S^ All^dzyRgASfcO LE- L£Rf ||&Z EZcp^ l\ 33ffi 23^ I SZ 
!&$£ l^lf /£ l$t$ ff*Op| OzpT t$ 11 4 !f LA^f Oi4 dz2 (£<$ ^(J CEKf dz 

a<?foJAatj a>i4 fl>te^jfiTiza2^f«^3f iefrwj<tiaaz&, il^dz 
(cee: eeed-upafEfefe^i/asi s^r^i^2ftc#$!f|[[fil 

yPjpr#£^(fK^d^CHec^2^yaPLfl^r^6(&^<f © 

dz- uaL^i^Y^uz+u^ ljxiM^t^^c$ 
bsts&tf iiafct u^pis&A da? o&ofcAois&f iig&xefcOA^ 

. **# ypff) aJykatLVfy & i#d£ ^ ci $ ?f a$f u zH^yi m&>£^m 

ostd&z Kj^dl^AX/i (f cSft^yiiipa^HAisstiy u$$ti itfMcfift 

azjAT Ag| j I #$y#i<# CGaaKJ ot<^ ^qrad^t&oT tf ya^ce 

:£ftjS|tf$a# dz 

a&^ ipz 

yA} jf Ijifc 

atfi/ijt&z 

Lfajfljtfiz 

I^NjaHBiACa» L2snr*D05(^bf^dffi^jS^i A#$ft IClJfcqf Kp< 
C&l#yLiF#>aAu|!f dfyl <£$ p^cf -J**|fiz!f 2«8tf 05iafqiC^lf LfSlJ5gf 

. KtfJSft p^.jftS zhfiOfiftyAflj!^ A AT A9$033fr£j 

L&Wfti^cf^^a^+ljep^^ii) l^f^l AtfifodzOg 
Ljaaylf 2 <#*(#( ^i^|^i!fnj^2^ceeECa( ntftfp$gsn£ 
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. Cffi| C^^o^^lAljcSf^diGEa^ 
Y!M 2$n^P>' !f 2 MOW* (ceed)_idiS 

awv<^T;Ag^a(tMa^in&p^i®^iif^LTTm<^f^ ® 

2 &ltf I !f 2 ptHgfif W\ K ^ < e «e#> ^ P 2 (Jfe^^-^cfiB^ 

tart <4*«)!f fisgwycp LjB®2fctfiigi<# 1 E2aa#»&atf «£#<£ I EZ 

C%^^f^l|fag]^jytu633ftiLf|J5otf- tfPft lp£ - C©? lp£ yttz 
LG^cgaHpCotgageorce and Whitehead (19SS) (E^O^lTJ^f 231c, 




C^IC^^c^Ce^^lJtd^^^Y^tfAaA^C^IZa^iaflBu 

ajuJ^jTHIE 

It <zfeyj$z L$c&i$$:v&.pfB& „*<&$ k&%<$ csiofis^s^csu 




IJfl$ 2«Uf IntfAdZcfifil^ L^ I EZ)j6£ l#Q)iD6Lj^6 A ytftff yF§ 
IOp£y#tfyt&Lt& <^$2 Scgl#E^yc^^(Ee:ceeEUL^o»e|$(g 
I2&# 1% Cf&^!Jfc^uAfAi|##Lpl J JtWJ^oA^ML^^tftlfc 

'"l£U^Zl(Ja^LJ^U)L^^{cee: ceeE UltAflHMtafatfWSJf 
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Theory of response and challenge KjteUUpaptpifjjdzC 

S&^fcyXki^2^A\fyf&0$\Jffl£2hfditifkZl9 © 
<ffi3aft?f K&kj ffioAt^A (fit I2&*f If^U <£lfiAyAX tf U#T S05C^ 
K<3feft#C6y*fci Hf T 3Tt*ydaff I fflffliuBiij^Dafef Qtgf Lt^CgO^ 
I !f r*fr)d£OTS&?f2 LjflLJf &)Ai ttf 2 <ftf I fr*LJ^(*|Q <g^C& (SZfctf 

( Ee: ceec Q^^^rt#sr 
Theory ofpcwer, scan itv Wfl ? ^fopofuiz i 
l^|fL£$&xt^2C£yt^65&^N[^LP ^Kaffi»HaALT25 
Qi^A(B^(*^'*|^05K' < ?3btf aftfiC^iS ]^J0|| itf EZHji- IJJH u! eflz 

<£§3a|lcgsjtjOC&rX 2^. acTlflBifctfIA?! E^<ffi£Mjft|395245 
$ Ul$g£ l^f 3H<*2 _A a2PD 3$ LT£AJf T EZ/$4 Ljfti$UrafcG£BZ 
05Llofc#U(§if FT IA?C610& *©LpaT2 ^liftf lft|I !q" eKJaSO'aof 
LiJz^fcf feC FT lA?OSf (tfjl |f I2feu!«j pffiUL£c£ycSh^X B^Mf* 
(Robert, SL , 1975 132) ICrrtf Z 3.pSr#fi.#afrc£f <FR} 
SymbohcInterMtwnisH r&rijpK^piiuizD 
IX (A» 0f£4f L^nyB* I (fi£l|0:Cfif 1 $&f KtGfclf 2AJ djjtig O^ 
CSCUfllj y_^hS- '2cflBBCaar^U£An Ija^J^jy^UlCfof L$fhiBS<H& 
y^5®||flp5t I IflfflJCtltliSU^f <^<d&$M}i&g§L$ki8itm\<&$c! 
-OEc^ I t£pd22£f£4A "^B^ Of <Bif (If&ff NJ Lf I 32.TFT Ljh&$ c& 
|| ulcfasfpsj L#tf3$ K<$&.8t3>jt$L% FHf UKfJhE (AftpfiTdf 2 Szltf 
yi^^^^^l^AlC^^^fet^aXIf^C^^a^fl^A^Lr^u 

. (ceec 

ac^O5yxi<T0"t^53&t y£65«W&ficffl| j|W 

O^fA D8J£)32cB D»^c6^L^cB^02nT|^YTz|f KUpA L&f 2r$A 
4HaMf^&icafei ^^ff2I^^ce(>fcA^q(S(aj^pjf$5EOya^U 

. rPdJf y<$ L#*o22fc£$ kdr$2K3f &jn*#$ACi<%g LJ&Sjef 
artySfJEartfCGZaA. 2notJ£OcftY^lfj^^QI5^hi$^65y^lft* 

: ONfa&f ZAcBf 

. cSTa^; Lr2^5«^3liapc%HL^!L^f) 

NUy<f&LT2Lf 5&lj33E arpuSfajrOBOayHLj^f^l^X fcA (*^ tylj (fcf> 

. efflif dBaodjf oo# 2 ex if 6stf$d^<m$ (c 

22£ M L£2 ct If C62 TtfjA ad# £hgftcd^ tS^r^63^f • Ifp^g? Oty (( I 

.lBfifylp»2cX!fC62'n4l£u OSjnWftft tfdB 
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170 $£Z2<fc ftfcdlc*«?nf fdtifdia^b 

yf M^rfoAatSc^ Ijfti^ y$ rf } £U 65NJ£5>6y£l<Ljfi)33i R fri^tf !f> 

a&# ljs osif3# i ha i gaf a2nd£5N#&fc)$<ft if) 

&c!L^fea^2q:rfL^0S2(^lj&^y^!faaTd£&®qi itahftpf) 
(c£>: ce^e^T||l^^LP2aa^d£^y«iteft)>+tLff^{0^/) 

rf „ s . _ £^&8#^ji|*>Z 

. .y2o!fL^feL|^|^^^.^aa^iafia^gu5yJ^ 
LA Ij2fc LT 3U Dfcf LT 2&Q5yf3ftf fj29J | Ql£r^l^2!f OuaJ (A 

<Sf y a|6L# uiA . t#&w£& <3£ rirjhn^ n pasfi$ cfp/ yiJBij&$L$6 

C6L#j^ t^hl0p_r ^ OBLiT^Jttv4Li^41j(fe8A(B^EZ !A^ f i ^aO^C^ U2f 

5 o MJ L J6D& lift 3 05^ fr|A 0£ 1 0g tffUtfaft ^yf| NJ 5 o » fapJtf 

_(ccD : ceeE UO<3 L££Q*PJu) #7 C^ LT 2Ufr 

qe&g^qfi Lptafcuatij EAT^^foTif ia&!f ioati$atfA 

lf£&y<Sj|tu! *o!<£ a3j3hL£l d$ ^ u«^c& l^jl(®! Jf^S^uT 
^aHZ&*<ljii$a&asf (ft Idfflfi Lf^&LpXftJt^ffifei JfyfcfcLAiClfa&f 

c:?j\fi&p&m&jai&$iisaj(L& &y^ztfc&o3tffi<Sftui<ps 

. 2(P!fQDA26cSqi61 &y«JjE>ftftfco 

U Cft[2<&% OflR h£tyfcr I |f BBsOSjAl^ v<&jAi%e!f L£|T LA 

051 !A^+20f OSffttlMtLtitt^ri' $Wyd*f L#lg&f*fiyt3 I E2|ftl< 
2<ftfK£fS05*[$cfi5u#l !f4^c$iay1f^)ftl !j= affe^ap I aTtoCXJlj 

(ceeetXE COg pcf«DfT<aizuffAyT2!f I H^AT c©Z 

- ^. -*- - arwgadqS s ip*4rrilEfW 

OSytffcCftf l-ftf ^£(&tf I r7^Vfr(<0ftf tC<^!f LJ^%!f | fjKPfgj 
yfl^mjB. CQ^ offi*y«£uPfALJSB^Yaf UL$ UaAjZUOfftf 

tiMij^a^i^i&iif ijtaigi 3Z<#ic<^!f fa*#ui£$LedTtfAq# 

a&JM E3<#6^2uT$CtfA^L#a!f (J^ Ji*gf K(^fe CSyAftCNJilJ 
. HtgJA&mf OByXft+aaiUf liftf I BZ<jff4^!f L7ti$ . *l6Bf 
(jft ^3^L^iBi^^6^AyA^tflj(£l(ZZ#|fC(^!f|(^ljti(^ 

a+a*4zffif ijerJ ltzHs 2*nf a a# ic<3&> osfBa^fe 0$ <sp tajaft 

(DCCC 003 y<MJ JSktiLBCigfecJ 
LJ$Af 05yA^rfA2(Sctlr|«.pd^a^K:(fflyT EZffif C6pM/yi#^ 

ias6f i^f*Latf^Qfi^-D6cLMKtt$Qtea ©ytftfa^ kc*a 

(ffjT!j:3$£ cg&tpPT <^(^^^Uy(3|f OSldBJBf safi#C6QSC-cCA 

.(cy+Tjia^ lo^/H men; 
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t SplBif K^PS-fA Kg&£ LJ©*8c- .B3^ IApj«#d «£^ Ufctt yf*yf T C6 
»d8j NJj ilzsf 5<£lpS»$a»f Bf£e» D$& I CQa&f C6j e «JS36lIXid3l fcr 

(DCd:ceEeUyiS|!^<aySSj 
yf* IIHJ yAJ 5L0L&d&t SOHftfta^p^cfe^laaSft^lCuralf Lfffc 
i^j^Aij&65£d£<£A(3j aPfyX5C62»ft' I ^jtWj2T^Lj!AJaiS(^ : 

(EE : ceee OtfApcipB fc&t? 8ftfy[ SCSlffifotf 




■ — ij.j* 4ni jS jUwtfl t jji -—.,. -ikj* .(» ) JS-i 



Uj^Offidftjlj*^ fcf »dJ<£Ctfa# Li^)Qlllb6LjizO^!f vcfif C6i|B£d| 
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f&sa&l? fri±^c*a^n/ (YfrifrHrfujfe 



Y ti 1 If W Ou jBJ J| Dp H2VT 4 * &&# >*§:$ C& #c£L£jJyi ft 
^^l^l^tEaj^y^i^C^lf^Dl^ySfi^ Ul^fiftAy^E^lflAfE 
4 t^:[M|y#£|yuP6l ©l%d^^®H^fS«6A^t^^*l|!#l «& 

(Die : ceEs Lfci &ftHD) r^gc^f 
ate<£Lj£DCCC igj 2fflft # lt£L|decCCC C9( L# p 3HS & 

afA? (ajiefafoaflfA ser mjifA Bf ^Ra (Se ojrjS csa t az)/ i a* cidef 

K$5fi£i A t* flf CSIJt !f ES tyfti^y4£t dqff i|iM <3£UL$ If p LJiSfcd: 
*dSf lOcfftf 0/&ffife I ^fAt^f Qt®3 (Z^CfcCXtf Ifc&fyATjIfAl^Cf 

. <fflj OSdftiflCddffyaft (DyfT) 




n~~ .^j* J-i^a jtf-Ji£.j>.£~*j i .tf*>*.(r)jAi 
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nWwa^jfeiftffqfcr^ 

" <S# (^ C*$ K^Jjf g3cf J^cBBLXLjffif I BSLH *g * 32# Got 3 1| ApS I AJ-j 
. I jB KjgpS-f A Pf p^flcfi LT 2Cj yfa K(M£ a/* fc2 $ 



(S:cgEd'0yJ%e6T )T/p$d&|!f05rffB|(fi^r|lMjBfU''' 
tC^ty Tjf l!HyrpftOlfl!f (ffjydfe L# <$£ OdK.^Bp, 
2r1p& LI l^dB?yrtf l#af L&jkkio<&2&$&$ I EZBpjffcC^ft 3^u A?<# 
C6L#aTd£ LjB^yitfctty^ J= A2 &r $&gfef gfHfTt^f «$$£ C6I !H 

L^cbL^f L&suf q$f i^iceawf [| af^ix iff adjcs icdtrfpfoicOTf 

||!RAU4 A^Q23friC/l]^ : A-^I^A(^-aa& T [ZZJoi&UD*£finc& 

DflEf eaatf a Ytfl/T h&2» 0*x ©f <fcfl!f i *|2sJ ccaij a^zn^f l# 

5<^65D^ADf^Sl^diJr^L^5C^^AAI^^Aia^A|2^u 

. l2ffi#a3<#L>u 

- ^_, * - ^ 5 „w nj*|^ji»ijq*N& 

laSf <S$HE2>(2£lC<Btf LJlzN^ 1 0$ 023$ LjlM f j&f KpfBf yep: 
I A^y-*i<#C®2DL^|3r^(J|^aBlflf LjetfLpGEpaiBj AX^Oitf !■ 
3t<f) K(S# Cfo pua^ tUp A?$L# ILf ICutTd^t! Idi 2c^A2rZi8lbJG£(^: 

(e : ceeE UQfcZ gj[ dz 
yA?lSjUbteXJf Lffcr^S lr£p OENMl#$ (SS AOI«0$ KTQ<±$ $& 
Y2e!f $»lCAficlflf 2 #tf KfA^j y $&£$£ I2ty fo ag^caCAgfc2<£ic& 

to- i^featfjsosa^A^iartagiaf&.z&ij (g^acxifAYSuif 2r^\ 

%|rt|e£ <Sjkr LJ&gT E&1 #hi2Chy& R 0^ I aprtf |&$ aft d&Epfef 




yT^^^(^Kj^LXm.ji(De' ceEe Of /£tf I (A <Bife3C<fe^A 

afEL#$agf csM/ R tazossf ax 12 &&<$st$a uefi? ax 12 ia?# ax 12 Ljh> 

(Paieto, 1963) MEjZof 

^i0gf 0* icuoetfA r^ if ypfcLp^tto i<& c22©lj#r©s» 

yfc$ LpeRj to LP 6<4 a»f § 3fTf Dtf> 05^30^ TZ 05Lpffl 6dB| 
etRS53Oc^C^^2Ay!^0lZZ2^2^A^dftt^(C§ : ceED IfiJ Ocfp 
cD- cc 1 a? OSLT*e£diflHij&l«tf 052 LJfld^^ !f L^&j[ af|f 
0^12^8! ^A^l|0^gL^^c^Lj^(^a(B^2^2^^yA^l!(ST5 
-l^|!$llljo!f)saE3£Sa&Ufig^&^^ wZ&tfA 

OHA^ittfi#Aa#o!f- r^zl- LjoifsaT- L0cV ob-nkp|a- cat* 
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174 f£5aa$z (ifccftcfc&^nf frfctifrttxiipb 

2/a^»<^dzy®l^y|l^K(^yrTjfc6^»«^l<|TOi-flc^^T 05 

. 53a£ua#<£A<£t tte[rfil^oxtf 

2Tf aQ2^6MMaasfif»§[Afla*dM Aot$flX<gj2Pf Lti3\£ff utti 

K6#LgU)Z 

.Kccin[ic(£fa^yOPLjji d$i£f [Jzi<nj£giip-c 
ia»c^dzLj©toj^CGZ®| yAr£dB( y(&iis^i#E|dJEip- 6 

.cat 05ij^i^e4 

i$ffa^#i csyft ec Ldajaty a$f ^apicfflex^ 622 d$£fi£ 

yd^LfSfeL^C^c^yAWiSyrolhttTACai I2&n llD lot^cE^) - 

. CH#C^(£AI|fty|lflfAy<33tfl (ZZ 
K^c^AytStfL^^lfL^tf^l^TlflC^l^yAXAflfaX - 
&Ai|rgB£$ LraD«tC(fca"E23l3EilC^dza5^||^cat|^^!f 
Ljdfc) lbl^cT!j5a^Bnnd|IC<fe!f l^4GKJ IC<$fdza$;f I !f aOrLj 

. K&S£ijtt|!fyAIAfLtiz 
. Dft AfPI E?$nf Df 2d CflSgf >dyd»f a %UJP|^t|fc:fE - 

. y<fif3«5^SX/^i^(^(aiMlC(^CerTC6y(fif 

Op£yd# L$<3B !f (d) yfr 4 OSPjf 2<J1<- 
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%ce 



j^^rovj|tis|f£TNj 

(I 0ZLtNj>Zi^!ifc4l^JtBfc|pii*.(O LN|U 

ggw I y 



c=E 
dD 



Cd2 



pu uf& L#l<(patf (2l#f (B^c&i^oXff l<&itej ytfy<&% /$$\ztiG 

. loufAL^ h*cp% IjWtfAT A 



m 


^f< 


y<m 


%eed 


cde 


02-Y^3dz 


%e 


cE 


2LA£ 
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WATER RESOURCES AND POWER BUILDING IN 

SINAI PENENSULA 
(AN ECOLOGICAL STUDY IN SINAI ) 

The water considered as the basis of life in die desert and this is for its 
laxity in the desert environment So, it had a very great importance as a main 
fund because it is the main source of life , therefore we can find gathering 
population around it , and it lias an economic importance as rt considered as 
a specifier for actions inside the Bedouin societies . The ownership of water 
gives the usufruct of the land around its source, the ownership of water also 
gives the usufruct of another kinds of ownerships, and so there was for the 
system of ownership of water an effective role in fixing influential, power 
and authority in the Bedouin societies. 

The idea of this research discuss the importance of water and its effect on 
building power in the society of Sinai. 
Research target 

The study depends on the scientific method through social survey with 
sample to acquaintance with the role of water in the areas of rarity and 
abundance of water on building power in Sinai, 
Study took 

The study depends on many tools , and the most important are 
Measure of power building beside a questionnaire application and personal 
meeting and social debate. 
Study field 

The study was done on two similar samples from the two societies of 
abundance and rarity of water in Sinai. 
Results 
-The study showed that the factor of relationship, the nature of the society, 

basis and rules select die manners of behavior that the person and the 

society must cling to it , and the sons must inherit it . 

- it proved that what the person or die tribe owns from a wealth, grves a high 
position between the other tribes. 

- the wisdone, intelligence, culture and cogency give a high position to their 
owner. 

-It also clarified that there are a lot of values that gives social position such 
as justice, respect, sharing, money ndes and habits preseivahon, defending 
the oppressed, peaceful and from a tribe that has strong origins* 
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